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Summary 
There is a strong scholarly consensus that scientific expertise plays an important role 
in addressing complex and uncertain issues in environmental governance. It is 
expected that when scientific ideas are put into practice, they should significantly 
contribute to the improvement of environmental solutions and a better science should 
lead to a better policy. However, such a perspective is rare in practice. There have 
been many efforts to explain the transfer of scientific knowledge from various 
perspectives. In this dissertation, we use a novel theoretical model of scientific 
knowledge transfer (RIU model) to explore limits of scientific knowledge transfer in 
cases of nature conservation in Vietnam, Germany, Indonesia, Japan, and Sweden with 
a great focus on three factors: Research, Integration, and Utilization.  
This dissertation consists of my own four constitutive publications and a literature 
review of publications based on the RIU model from Germany, Indonesia, Japan, and 
Sweden. The dissertation focuses on three research questions:  
1. What are the limits of scientific knowledge transfer? 
2. Which factors determine the limits for scientific knowledge transfer according 
to RIU model? 
3. Are these factors independent of each other? 
The RIU model served as a theoretical foundation for this dissertation. The RIU model 
predominantly follows the idea that policies are the result of co-production between 
scientific arguments and political reasoning. In the RIU model, knowledge transfer 
process is defined as a connection of three spheres: Research (R), Integration (I), and 
Utilization (U), each of which follows an individual logic. With the differentiation 
between research, integration, and utilization, typical activities of scientific knowledge 
transfer, based on different rationalities, can be analyzed and explained. Nevertheless, 
there is still the question of whether the factors limiting research, integration, and 
utilization depend on each other or they are independent of each other. This means 
whether a high amount of scientific statements causes much utilization always or they 
are independent of each other. The basic assumption of the RIU model is that the 
factors of research, integration, and utilization are independent of each other in 
limiting the transfer of knowledge. We take this assumption and formulate a leading 
hypothesis of our synthesis dissertation: The factors of research, integration, and 
utilization determine independently from each other the transfer of scientific 
knowledge.  
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This dissertation was conducted using a meta-analysis of 15 publications based on the 
RIU model in five countries including Vietnam, Germany, Indonesia, Japan, and 
Sweden. The independence of research, integration, and utilization could be tested 
through direct hypotheses and indirect hypotheses in all 15 cases. The primary analysis 
of this dissertation consists of my own four constitutive articles that relied principally 
on two sources of data: document analysis and semi-structured expert interviews. 
During the last four years, I have conducted two field studies in Vietnam between 
October 2015 and February 2016, and between May and August 2017. I used the 
triangulation method (data, methodology, and investigator) for increasing study 
credibility. Qualitative content analysis and stakeholder analysis were also conducted 
to analyze all collected documents and role of actors with the aim of testing the 
hypotheses in particular cases studies in Vietnam.  
The results show that, first, there are five hypotheses that directly support the 
independence from each other of research, integration and utilization activities in the 
RIU model. These hypotheses have been examined in the comparative studies on 
forest policy development between Japan and Sweden, case studies of the German 
Federal Agency for Nature Conservation, and case studies of fishery management in 
Indonesia. All five hypotheses are supported by empirical evidence of the case studies.  
Second, independence of research, integration, and utilization is tested indirectly. The 
truth table formulates eight combinations of research, integration, and utilization. Out 
of these, five are supported by empirical evidence of cases in Vietnam, Germany, 
Indonesia, Japan, and Sweden. These results indicate that the research, integration, and 
utilization are independent of each other in our cases. One important consequence of 
independence is that a big amount of research does not necessarily lead to effective 
integration or utilization and vice versa.  
Third, by applying the RIU model, the limiting factors of knowledge transfer could be 
identified within research, integration, and utilization. The RIU model is a useful tool 
to particularly indicate these limitations and give recommendations to improve 
research or/and integration or/and utilization in an effort to enhance science – based 
policy support.  
Fourth, since the factors of research, integration, and utilization determine 
independently from each other the transfer of scientific knowledge, we emphasize the 
importance of checking all three factor to assess the transfer of scientific knowledge 
in practice.  
To conclude, the dissertation presents three strategic options for the Vietnam National 
University of Forestry (the VNUF) from the perspective of scientific knowledge 
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transfer. One option is linking theory - based teaching with consulting experience for 
project learning at the VNUF. We suggest that the consulting experience of scientists 
at the VNUF could be integrated into the university teaching, which will help to 
improve the practical aspect of the university teaching. However, only consulting 
knowledge which is explicitly based on scientific statements can contribute to the 
improvement of the university teaching. By using the RIU model, the scientists can 
check scientific statements within consulting projects and select consulting work that 
is based on scientific statements for the university teaching.  
Another option is to strengthen scientific research by national institutions. It shows 
that the results and science - based solutions produced by the national research 
organizations are well accepted by the powerful Vietnamese stakeholders. The deficit 
is only that they have narrow scientific limitations. Thus, strengthening the national 
research organizations would be a promising way to improve scientific support of 
policy in Vietnam.  
An additional option is to improve integration to optimize scientific knowledge 
transfer of international conservation projects in Vietnam. Based on our analysis, we 
suggest that the task of integration should be conducted by a Vietnamese research 
institution since Vietnamese scientists have good knowledge of Vietnam political 
context and they are able to make good communications with national actors. 
My own articles along, with a brief description, are provided below: 
Article 1: Do Thi, H., Krott, M., & Böcher, M. (2017). The success of scientific 
support for biodiversity conservation policy: The case of Ngoc Son Ngo Luong nature 
reserve in Vietnam. Journal for Nature Conservation, 38, 3-10. 
Based on the case study on the establishment of a biodiversity corridor (NSNL NR), 
this article shows the successes and failures of scientific support for Vietnam’s 
biodiversity conservation policy. High-quality scientific solutions of the Limestone 
Landscape: Improving Negotiation for Conservation Project were not utilized by 
stakeholders due to those solutions’ weak integration. Weak research conducted by 
the Forest Inventory and Planning Institute of Vietnam was transferred through 
professional integration, which thereby achieved some successes in utilization. The 
article suggests three options to strengthen scientific support of policy: (1) need for 
professional integration, (2) improvement of the local scientific basis, and (3) need for 
improved communication between research and practice. 
Article 2: Do Thi, H., Krott, M., Böcher, M., & Juerges, N. (2018). Toward successful 
implementation of conservation research: A case study from Vietnam. Ambio, 47(5), 
608-621. 
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This article analyzes three conservation strategies employed in the Pu Luong Cuc 
Phuong Conservation Area by applying the Research–Integration–Utilization (RIU) 
model of scientific knowledge transfer. It reveals weaknesses in scientific knowledge 
transfer arising from low-quality research and poor integration strategies. The 
recommendations are given to improve research and integration in an effort to enhance 
science - based policy support.  
Article 3: Do Thi, H., Krott, M., Juerges N. & Böcher, M. (2018) Red lists in 
conservation science - policy interfaces: A case study from Vietnam. Biological 
Conservation, 226, 101-110.  
This article explores science - policy interface in the development and use of the 
Vietnamese Red Data Book 2007 by applying the Research – Integration – Utilization 
(RIU) model of scientific knowledge transfer. It shows the scientific weaknesses of 
the Vietnamese Red Data Book 2007, which arise from the limited availability of 
updated data on rare and threatened species in Vietnam and unknown factors 
influencing them. Despite the existing limitations, the science-based policy advice of 
the Vietnamese Red 
Data Book 2007 has achieved certain political influence due to successful integration. 
It reveals that good and actor-relevant communication could help to win powerful 
allies in conservation policy formulation, which contributes to a successful transfer of 
scientific knowledge.  
Article 4: Do Thi, H., Juerges N., Krott, M. & Böcher, M. (2018) Can Landscape 
planning solve scale mismatches in environmental governance? Under revision in 
Environment and Planning E.  
This article examines an internationally funded project in Vietnam (the ECOLIME 
project) that failed in its endeavor to establish landscape planning at the scale of an 
ecologically valuable karst landscape. It shows that the implementation of landscape 
planning in the Pu-Luong Cuc Phuong area was not successful to solve scale 
mismatches in environmental governance because of weak integration resulting from 
a lack of both a link to the Vietnamese political process and support from powerful 
Vietnamese actors. The establishment of a landscape-planning group with the support 
of an internationally funded project (the ECOLIME project) was not a sufficient means 
to create links to the political process and win powerful allies. The recommendations 
are given to make scientific research relevant to science - based policy support, 
including (1) the need for a link to the existing political process and (2) the need to 
gain the sustainable support of powerful allies. 
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1. Introduction and research questions 
There is increasing recognition of the importance of scientific expertise and scientific 
knowledge transfer in the environmental governance of global policy issues (e.g., 
biodiversity conservation and climate change) (Miller, 2009; Biermann and Pattberg, 
2012; Pregernig and Böcher, 2012; Pregernig, 2014). Since global environmental 
problems are becoming more and more complex (Wood et al., 2000; Saterson et al., 
2004), policymakers and practitioners increasingly rely on science-based solutions to 
address them (Perrings et al., 2011; Young et al., 2014; Nesshöver et al., 2016; Juntti 
et al., 2009). It is expected that when scientific ideas are put into practice, they should 
significantly contribute to the improvement of environmental solutions (Böcher and 
Krott, 2016; Böcher, 2016; Heim and Böcher, 2016a; Cortner et al., 1999). However, 
although the transfer of scientific knowledge into practice has paid attention of 
scientists and policymakers, the perspective is that better science should lead to better 
policy is rare in practice (Böcher and Krott, 2016). It is showed that not everything 
that is scientifically produced becomes politically relevant and not every political 
demand can be solved by scientific research (Böcher and Krott, 2010; Böcher, 2016). 
In addition, it also seems that a “linear” scientific knowledge transfer from science to 
political practice is not possible because of the different underlying rationalities of 
science (“finding the truth”) and politics (“finding the power”) (Krott, 2012, Böcher 
and Krott, 2014). Thus, there is an increasing concern to better understand how the 
transfer of scientific knowledge works in practice and what the limits of scientific 
knowledge transfer are?  
Given this gap, numerous studies have attempted to explain the transfer of scientific 
knowledge from many different perspectives. Among these, using theoretical models 
of scientific knowledge transfer to explore the interaction between science and policy 
could be a fruitful approach. In this dissertation, we used a new model of scientific 
knowledge transfer (Research – Integration – Utilization model) as a theoretical 
framework. The RIU model was first developed by Böcher and Krott (2016), focusing 
on three key factors of successful scientific knowledge transfer: Research, Integration, 
and Utilization. The RIU model presents a professional approach to the identification 
of key factors involved in knowledge transfer within the spectrum of existing 
institutions and activities (Böcher and Krott, 2016). By applying the RIU model of 
scientific knowledge transfer, it becomes possible to identify and analyze three 
important interconnected steps for the transfer of scientific knowledge: research, 
integration, and utilization (Böcher, 2016; Nagasaka et al., 2016b). Nevertheless, the 
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main question regarding scientific knowledge transfer, according to the RIU model, is 
whether and how the transfer of scientific knowledge happens within the limits of 
three factors: Research, Integration, and Utilization. This is the starting point of this 
dissertation since the RIU model claims that scientific knowledge transfer can be 
possible even without changing the underlying rationality of power - oriented politics 
(Böcher and Krott, 2014; Heim and Böcher, 2016a; Stevanov et al., 2013), and a lack 
of scientific expertise in available scientific findings does not necessarily mean that 
political actors cannot draw conclusions for their political products (Böcher and Krott, 
2016). 
This dissertation aims to analyze the limits of research, integration and utilization and 
their influence on scientific knowledge transfer in case studies from Vietnam, 
Germany, Indonesia, Japan, and Sweden.  
In doing so, this dissertation poses the following research questions:  
1. What are the limits of scientific knowledge transfer? 
2. Which factors determine the limits for scientific knowledge transfer according 
to RIU model? 
3. Are these factors independent of each other? 
These questions will be addressed in a cumulative Ph.D. dissertation consisting of 4 
peer-reviewed publications and a literature review based on the RIU model. According 
to the RIU model, the main elements of the transfer of scientific knowledge can be 
defined. In the RIU model, the transfer of scientific knowledge happens if scientific 
statements are used by actors to perform specific acts changing practice. The transfer 
starts with statements by scientists. The scientists produce statements but do not act in 
practice. In an informational process, the scientific statements get the attention of 
actors in practice. The actors become active and “act” based on the scientific 
knowledge changing the practice in order to solve their problems. It is important that 
acting is the final phase of knowledge transfer. Without acts, we do not consider that 
a transfer of knowledge is achieved. Acts could be multiple activities, e.g. planting or 
cutting a tree, formulating a law restricting forest use, subsidizing users or changing 
technology.       
Another key element of the analysis is research. It is defined as a process that produces 
a specific form of knowledge by using scientifically accepted principles, methods and 
standards (Böcher and Krott, 2016). Research produces scientific statements 
describing and explaining the world. It aims to produce more and more statements, 
which are rich in content and theoretically based and empirical sound. In this 
dissertation, we look at the specific statements, which are relevant for a specific topic, 
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which later is turned into an action. Additionally, we estimate how many scientific 
statements were made. If there is a lower number, we take this as an indicator for the 
little amount of scientific knowledge. Vice versa if there is a higher amount of 
scientific statements, we peak of a high amount of scientific knowledge. This 
definition enables us to identify scientific knowledge and to quantify it roughly into 
groups of more and less scientific knowledge.    
2. Theoretical approach and hypotheses  
2.1. Description of RIU model and main hypothesis: 
The RIU model differs from classical linear models of scientific knowledge transfer, 
in which policy-making simply follows scientific evidence (Durant, 2015; Hulme, 
2009). The RIU model predominantly follows the idea that policies are the result of 
co-production between scientific arguments and political reasoning. In the RIU model, 
knowledge transfer process is defined as a connection of three spheres: Research (R), 
Integration (I) and Utilization (U), each of which follows an individual logic (Böcher 
and Krott, 2014; 2016) (Figure 1). 
 
Figure 1. The RIU model of scientific knowledge transfer (Böcher and Krott 2016) 
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In the RIU model, scientific results are formulated by scientists using scientific 
methods and standards from the research sphere (Stevanov et al., 2013; Böcher and 
Krott, 2014; 2016). Then, scientific results are led to the integration sphere for the 
selection of scientific knowledge. In integration, stakeholders select research results, 
which are relevant to solve practical problems using criteria based on practical 
demands (Böcher and Krott, 2014; 2016). On the contrary, practical demands for 
scientific solutions are interpreted to formulate scientific research questions 
addressing those practical questions (Böcher and Krott, 2016). 
The RIU model emphasizes an important bi-directional, non–linear process of 
switching between research and integration activities to create scientific policy 
advisory products (Böcher and Krott, 2016; Böcher, 2016). Integration leads to 
utilization of scientific results by political and practical stakeholders in practice. With 
the differentiation between research, integration, and utilization, typical activities of 
scientific knowledge transfer, based on different rationalities, can be analyzed and 
explained (Böcher, 2016). Accordingly, based on these theoretical arguments, we 
formulated the hypothesis: 
The factors of research, integration, and utilization set limits for the transfer of 
scientific knowledge. 
 
Notes:  
R: Research I: Integration U: Utilization 
Figure 2.  Independently influence of R, I, U on scientific knowledge transfer 
 
U 
I 
R 
± ± 
± 
Scientific knowledge transfer 
Actions Scientific 
statements 
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Knowledge transfer links research with utilization. Nevertheless, there is still the 
question of whether the factors limiting research, integration, and utilization depend 
on each other or whether they are independent of each other. This means whether a 
high amount of scientific statements causes much utilization always or high amount 
of science and factors of integration are independent. For the latter one, we should 
expect cases in which professional integration happens combined with little scientific 
knowledge. Finally, even utilization can be expected in both cases little and much 
scientific knowledge. The basic assumption of RIU is that the factors of research, 
integration, and utilization are independent of each other in limiting the transfer of 
knowledge (Böcher and Krott, 2016).   
We take this assumption as leading hypothesis of our synthesis dissertation and 
formulate: The factors of research, integration, and utilization determine 
independently from each other the transfer of scientific knowledge.  
Figure 2 illustrates the hypothesis in regards to the independent influence of R, I, U 
on scientific knowledge transfer. A transfer of scientific knowledge is achieved when 
scientific statements are used by political/practical actors to make actions in reality. 
During this process, the elements of research, integration, and utilization determine 
the transfer of knowledge and these elements could be plus (bigger amount) or minus 
(less amount). In this dissertation, we focus on testing the independence of three 
factors (Research, Integration, and Utilization) in empirical case studies.  
2.2. Methodology 
This chapter presents the method of meta-analysis to analyze and summarize 15 
publications based on the RIU model. In addition, our empirical methods are also 
given including data collection for primary analysis and primary data analysis.  
2.2.1. Meta-analysis 
Meta-analysis is defined as the quantitative review and synthesis of the results of 
related and independent studies (Normand, 1999; Bailar, 1997). It is claimed that 
meta-analysis may be applied even when the number of studies is small and there is 
substantial variation in the specific issues studied, the research methods applied, the 
source and nature of the study subjects, and other factors that may have an important 
bearing on the findings (Bailar, 1997). In order to test the leading hypothesis on the 
independence of the factors in the RIU model, we used the method of meta-analysis 
to analyze 15 publications based on the RIU model in five countries including 
Vietnam, Germany, Indonesia, Japan, and Sweden. We figured out that the 
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independence of research, integration, and utilization could be tested through direct 
hypotheses and indirect hypotheses in all 15 cases in the five countries. A direct 
hypothesis means that a publication makes a direct scientific statement whether the 
factors are independent. We found five direct scientific statements in the publications 
applying the RIU model. 
Indirect hypothesis means that multiple combinations of research, integration, and 
utilization exist and the cases provide empirical evidence for such combinations. This 
can be checked by a truth table (Caramani, 2009). Based on the published cases we 
evaluated the factors by + (more) and – (less) and check the empirical support for a 
truth table consisting of all eight options of the combination. In this dissertation, plus 
or minus of the factors (Research, Integration, and Utilization) is defined as follows: 
Research:    (+): More scientific statements about problems and solutions 
                    (-): Less scientific statements about problems and solutions 
Integration: (+): More scientific statements about future actions 
                    (-): Less scientific statements about future actions 
Utilization:  (+): More actions  
                     (-): Less actions 
In this dissertation, we have conducted a literature review of the publications based on 
the RIU model, which have been implemented in Vietnam, Germany, Indonesia, Japan, 
and Sweden. All hypotheses of the publications, based on the RIU model, from these 
five countries, have been compiled to test the independence of the RIU’s factors (Table 1). 
Table 1. The number of hypotheses and publications used in the dissertation 
No Countries Number of 
hypotheses 
Number of 
publications 
Source of data 
1 Japan and 
Sweden 
5 3 Nagasaka et al., 2016a; 2016b; 
2016c 
2 Germany 3 4 Heim et al., 2016a; 2016b; 
2017; 2018 
3 Indonesia 5 4 Dharmawan et al., 2016; 
2017a; 2017b; 2017c 
4 Vietnam 5 4 Do Thi et al., 2017; 2018a; 
2018b; 2018c 
 Total 18 15  
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2.2.2. Empirical methods 
2. 2. 2. 1. Data collection for primary analysis  
The primary analysis of this dissertation consists of my own four constitutive articles 
that relied principally on two sources of data: document analysis and semi-structured 
expert interviews. During the last four years, I have conducted two field studies in 
Vietnam between October 2015 and February 2016, and between May and August 
2017.  
The documents have been collected from many different sources including FFI library, 
Forest Protection Department, Department for Nature Conservation, national research 
institutions, IUCN Vietnam, CITES Vietnam, the CPNP, PLNR, and NSNLNR 
libraries. In total, I have collected 128 different documents related mainly to the 
ECOLIME project, LLINC project, FIPI project and the red listing project of Vietnam 
such as project proposals, project completion reports, technical reports, progress 
reports, publications, unpublished reports, scientific articles, books, and policy 
documents (Table 2). The purpose of the extensive document analysis was to better 
understand the project activities, biodiversity conservation strategies, landscape-
planning activities and the establishment of Vietnamese Red Data Book 2007.  
I have conducted 87 semi-structured interviews to various stakeholders involved in the 
ECOLIME project, LLINC project, FIPI project and Vietnamese red listing project 
2007 such as researchers, governmental staffs, project staffs, forest rangers, and 
community representatives (Table 2). The interview questions focused on the project 
activities and their effects, the establishment of Vietnamese Red Data Book 2007, and 
the existing laws on biodiversity conservation and endangered species protection in 
Vietnam. The interviews, lasting between 1 and 2 h, were conducted in Vietnamese. 
The results of the interviews were used to analyze and clarify the hypotheses of the 
articles.  
Table 2. The number of collected documents and interviewees in the dissertation 
Articles 
Secondary 
documents (project 
report, laws, 
publications, etc) 
Semi-structured 
interviews 
(number of 
interviewees) 
Sources 
1 40 16 Do Thi et al., 2017 
2 30 24 Do Thi et al., 2018a 
3 28 25 Do Thi et al., 2018b 
4 30 22 Do Thi et al., 2018c  
Sum 128 87  
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2.2.2.2. Primary data analysis  
The primary data analysis in this dissertation aims at understanding the transfer of 
scientific knowledge in specific cases of Vietnam.  
+ Triangulation method 
Triangulation can be defined as the use of multiple methodological approaches, 
theoretical perspectives, data sources, investigators and analysis methods in studying 
the same phenomenon for increasing study credibility (Hilton, 2003; Hussein, 2015; 
Weyers et al., 2014). It is based on a general consent that the reliability and validity of 
any study would be improved if the researcher uses several different types of sources 
that provide more insight in the same phenomenon and then cross-check the result 
against that of another procedure (Babbie and Mouton, 2001; De Vos, 2005; Monette 
et al., 2002; Patton, 2002; Silverman, 2000). It has also been argued that the 
deficiencies and bias of any one method can be overcome by combining methods and 
thus capitalizing on their individual strengths (Blaikie, 1991; Babbie, 2004).  
In qualitative social research, triangulation generally involves using multiple methods 
(e.g. interviews, observations) (Archibald, 2016) or diverse analytic perspectives (e.g., 
Patton, 2002) to explore complementary information or synthesize divergent views 
with the aim of overcoming strengths, weaknesses, and associated biases of a 
particular approach (Bergman, 2008).  
There are many types of triangulation (Denzin, 1978; Hussein, 2015; Weyers et al., 
2014). Our analyses use mainly three types of triangulation: data triangulation; 
methodological triangulation, and investigator triangulation (Table 3). All data from 
the interviews and document analyses were interpreted following the triangulation 
method (Hussein, 2015) to identify reliable information and data. Then, we analyzed 
the collected data according to the main criteria of the RIU model of scientific 
knowledge transfer. 
+ Qualitative content analysis 
The qualitative content analysis is defined as “an approach of empirical, 
methodological controlled analysis of texts within their context of communication, 
following content analytical rules and step by step models, without rash 
quantification” (Mayring, 2000). One of the strengths of qualitative content analysis 
is that it is strictly controlled methodologically and that the material is analyzed step-
by-step (Kohlbacher, 2006). It is claimed that qualitative content analysis can have its 
strong ability to deal with complexity since it tries to synthesize openness which is 
claimed by the qualitative research paradigm and theory - guided investigation which 
is demanded by the hypothetical - deductive paradigm (Kohlbacher, 2006). By using 
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a rule-based and methodologically controlled approach, the qualitative content 
analysis can deal with the complexity and gradually reduce it (Kohlbacher, 2006).  
It is also believed that the connection to the concrete subject of analysis is a very 
important point for qualitative content analysis (Mayring, 2003). This shows that the 
procedures of content analysis cannot be fixed but have to be adapted depending on 
the subject and its context (Kohlbacher, 2006). Since the qualitative content analysis 
applies a systematic, theory-guided approach to text analysis using a category system, 
it preserves the advantages of quantitative content analysis and concurrently uses a 
more qualitative text interpretation (Mayring, 2000). Thus, it is also argued that 
qualitative content analysis could prove to be a useful tool for analyzing data material 
in case study research (Kohlbacher, 2006). In this dissertation, a qualitative content 
analysis was conducted to analyze all of the documents and interviews for the purpose 
of testing the hypotheses in particular case studies in Vietnam, which are presented in 
the four peer-reviewed publications.  
Table 3. The application of triangulation method 
No Types of 
triangulation 
Description Detailed application 
1 Data 
triangulation  
Use of multiple data sources 
in the same study for 
validation purposes (Denzin, 
1978; Hussein, 2015). 
 
Types of documents: 
1/ Project documents 
2/ Interview results (field-notes) 
3/ Related publications 
4/ Policy documents 
Variety of interviewees: 
Researchers; Policymakers; 
Local authorities; Forest 
rangers, and Local people 
2 Methodological 
triangulation 
Use of more than two 
methods in studying the same 
phenomenon under 
investigation (Mitchell, 
1986). 
1/ Document analysis 
2/ Semi-structured interview  
3/ Observation 
3 Investigator 
triangulation 
 
 
 
Use of more than two 
researchers in any of the 
research stages in the same 
study (Hussein, 2015) 
Case studies of other three 
researchers in 4 countries 
(Germany, Indonesia, Japan and 
Sweden) have been used in a 
meta-analysis study.  
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+ Stakeholder analysis 
We used stakeholder analysis, as described by Schmeer (1999), to identify the main 
stakeholders in the biodiversity conservation strategies in Pu Luong Cuc Phuong 
conservation area (Do Thi et al., 2017; 2018a), investigate the role of main actors in 
the Vietnamese planning system as well as their potential links and interests in 
landscape planning (Do Thi et al., 2018c), explore powerful actors in the development 
and use of Vietnamese Red Data Book (Do Thi et al., 2018b). The stakeholder analysis 
helped to identify the actors that should be involved and to shed light on the possible 
roles of different actors, as well as some of the opportunities and risks associated with 
involving these actors (Hermans, 2008). We also employed eight steps for stakeholder 
analysis by Schmeer (1999) (1) planning the process; (2) selecting and defining policy; 
(3) identifying key stakeholders; (4) adapting the tools; (5) collecting and recording 
the information; (6) filling in the stakeholder table; (7) analyzing the stakeholder table; 
and (8) using the information. 
In addition, the collected data were analyzed to assess the power of the stakeholders 
within the political system in Vietnam as being either high (+) or low (-), based on an 
analysis of power that considered three aspects: (1) legal decision-making right, (2) 
informal decision power, and (3) the main budget.  
3. Results  
According to the RIU model, three factors of scientific knowledge transfer: Research, 
Integration, and Utilization were analytically understood as independent variables, 
leading to an active use of science - based information by different political and 
practical actors (Böcher and Krott, 2016, pp32). The RIU model also claims that the 
factors (Research, Integration, Utilization) can be derived which help researchers, 
research funding institutions, and integrators to steer their research process with regard 
to practical implication (Böcher and Krott, 2016, pp52). In this dissertation, first, the 
independence of the RIU’s factors will be tested through reviewing the publications 
that applied the RIU model and synthesizing empirical data of the cases in the five 
countries (Vietnam, Germany, Indonesia, Japan, and Sweden). Second, we searched 
and analyzed all three factors of research, integration, and utilization to reveal their 
limits for the transfer of scientific knowledge in our case studies. Based on the results 
of the literature review, there are some hypotheses related to the independence of the 
RIU’s factors in our investigated case studies. We divided these hypotheses into two 
main categories: direct and indirect hypotheses.  
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3.1. Direct hypotheses about the independence of factors of the RIU model 
There are five hypotheses that directly support for the independence of research, 
integration and utilization activities in the RIU model (Table 4). These hypotheses 
have been examined in the comparative studies on forest policy development between 
Japan and Sweden, case studies of the German Federal Agency for Nature 
Conservation, and case studies of fishery management in Indonesia. The author herself 
did not find any direct hypothesis for the independence in the case studies of Vietnam.  
Direct hypothesis 1: The researcher can be scientist, integrator or policy entrepreneur 
for policymaking (Nagasaka et al., 2016c).  
There has been previous research dealing with the issue on the role of researchers in 
policy and politics. Pielke (2007) has described four ideal roles of researchers, namely 
“pure scientist”, “science arbiter”, “Issue advocate” and “honest broker of policy 
alternatives” (Pielke, 2007). Each of these four idealized roles of scientists in policy 
and politics has its place in responding to the increasing demands for scientists to be 
active in politics and policy. It has emphasized that scientists have choices about if, 
how and when they decide to become actively engaged in policy and politics (Pielke, 
2007). Since scientists could select what role they would play in scientific knowledge 
transfer, the independence of research, integration, and utilization is supported by the 
concepts of Pielke. 
The RIU model assumes multiple roles for scientists in scientific knowledge transfer, 
highlights the important role of integrators and analyses the necessity of having 
powerful political actors as allies who are crucial for the realization of science - based 
policy advice (Böcher and Krott, 2016, Nagasaka et al., 2016a). The RIU model 
implies that a researcher does not always have to play exclusively the role of scientists 
who satisfy the standards of research. Rather, a researcher may also play a role in 
integration, or even utilization (Böcher and Krott, 2016). Each of these roles relies on 
different activities and standards. Nagasaka et al. (2016a) have clarified the roles of 
researchers in the forest policy development process in Japan and Sweden based on 
RIU model. A comparative case study between forest policy reform program of Japan 
and national forest program of Sweden was conducted to reveal the roles of researchers 
in the forest policy development process. The results show that researchers played 
important roles as both scientists and integrators in Japan (Nagasaka et al., 2016a).  
The Japanese researchers were asked to engage in, and give science-based advice on 
the six proposals regarding Japanese forestry reform and the Revitalization Plan—
playing the roles of scientists (Nagasaka et al., 2016a). These researchers specialized 
in various areas, including environmental economics, forest economics, forest 
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engineering, and forest policy analysis (Nagasaka et al., 2016a). It shows that the 
activities of the researchers meet the criteria of the RIU model as “scientists” 
(Nagasaka et al., 2016a). In addition, the researchers played an important role in 
contributing science-based policy advice during alternative specification phases and 
scrutinized the policy processes of the Revitalization Plan after implementation 
(Nagasaka et al., 2016a). Scientists involved in the policy process of the Revitalization 
Plan also fulfilled the criteria of the research category in the RIU model (Nagasaka et 
al., 2016a). 
Nagasaka et al. (2016a) indicate that the researchers also played the role of an 
integrator in the policy process of the Revitalization Plan. Five university researchers 
were assigned as chairpersons of the subcommittees for discussing five detailed 
alternative strategies (Nagasaka et al., 2016a). They worked together with the 
administrative officers in the Forestry Agency to select related scientific knowledge 
based in compliance with public goals and the policy process (Nagasaka et al., 2016a).  
In Sweden, researchers played only the role of scientist (Nagasaka et al., 2016a). The 
role of researchers has been examined in the establishment of the Swedish national 
forest program (NFP). The Swedish University of Agricultural Sciences (Sveriges 
lantbruksuniversitet in Swedish: SLU) was assigned the task of conducting a second 
pre-study on the NFP with support from a research program “Future Forests” 
(Nagasaka et al., 2016a). About forty forest-related researchers have been involved in 
the research program, mainly from the SLU, Umeå University, and the Forestry 
Research Institute of Sweden (Nagasaka et al., 2016a). The Future Forests aims at 
providing scientifically robust knowledge to enable greater and sustainable provision 
of ecosystem services from forests, which face climate change, energy transition, and 
altered markets for forest goods and services (Nagasaka et al., 2016a). Based on 
previous research, the Future Forests proposed the organizational structure for the 
policy process of the Swedish NFP and the ‘Structural decision-making model’ in the 
alternative specification phase (Nagasaka et al., 2016a). As a result, researchers in 
Future Forests worked as scientists, contributing to Swedish NFP policymaking. 
However, no researcher in Future Forests was observed to play the role of an integrator 
in the establishment of the NFP (Nagasaka et al., 2016a). The power alliance between 
any researcher and a certain powerful political actor was not found in the establishment 
process (Nagasaka et al., 2016a). 
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Table 4. Direct hypotheses for the independence of RIU’s factors 
No Direct hypothesis Case studies Countries Status Sources 
1 The researcher can be scientist, integrator or 
policy entrepreneur for policymaking. 
Forest policy development of Japan 
and Sweden 
Japan and 
Sweden 
    Nagasaka et 
al., 2016a 
2 The different roles in the science - based policy 
advice processes of departmental research 
organization can be clearly distinguished, even if 
the actor stays the same and the roles change over 
the time. 
Case studies on CITES, national 
floodplain protection, and World 
Heritage beech forests 
Germany    Heim at al., 
2016a; 2016b; 
2018 
 
3 Integration can flexibly define (political or 
practical) solutions according to different 
interests and needs of actors using scientific 
results in different contexts. 
Case studies on CITES, national 
floodplain protection, and World 
Heritage beech forests 
Germany    Heim et al., 
2016a; 2016b; 
2018 
4 Powerful actors are able to implement their 
preferred solutions and to neglect win - win 
solutions. 
Fishery management of Indonesia Indonesia    Dharmawan et 
al., 2017a 
5 Strong actors will fail by selected scientific - 
based solutions if they assume their power 
wrong. 
Mangrove conservation plan of 
Indonesia 
Indonesia     Dharmawan et 
al., 2016 
Notes:  : proved 
           ?: No information 
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Additionally, the case study shows that no researchers working as policy entrepreneurs 
were observed in either country. These results indicate that the RIU model may be 
used as a powerful analytical tool for observing and identifying the multiple roles of 
researcher within scientific knowledge transfer of forest policy processes (Nagasaka 
et al., 2016a). These results contribute the empirical evidence to hypothesis 1 that 
shows that scientists can play different roles in the activities of research, integration, 
and utilization of scientific knowledge transfer.  
 
Direct hypothesis 2: The different roles in the science - based policy advice processes 
of departmental research organization can be clearly distinguished, even if the actor 
stays the same and the roles change over the time (Heim et al., 2017).  
Heim et al. (2017) show that the departmental research organization (e.g. BfN) can 
play various roles throughout a policy advice process. In the three different thematic 
case studies on CITES, national floodplain protection, and World Heritage beech 
forests, it was found that the BfN switches RIU roles constantly (Heim et al., 2017). 
By drawing the production line in the case of CITES, Heim et al. (2016a) have 
visualized the changing roles of the BfN.  
First, the policy advice process started in the integration sphere when BfN officials 
recognized many difficulties in determining the age and origin of traded Elephant 
ivory specimens to list the species under CITES Appendix I in 1990 (Heim et al., 
2016a). Nevertheless, it was not until 2009 when the BfN played as integrator, 
detecting political support for research on ivory determination within the BMUB 
(Heim et al., 2016a). Then the BfN acted as researcher again to initiate the research 
project “Determination of Age and Geographical Origin of African Elephant Ivory” in 
2010 (Heim et al., 2016a). Consequently, the BfN took the role of integrator when it 
gathered support for the analysis of ivory samples via political channels as well as call 
for support from hunting associations, museums, zoos and NGOs (Heim et al., 2016a). 
As a result, the analysis of seized samples using BfN methodologies has been 
conducted since 2013 and the BfN contributed to the publication “Guidelines on 
Methods and Procedures for Ivory Sampling and Laboratory Analysis” prepared by 
the United Nation Office on Drugs and Crime (Heim et al., 2016a). Thus, the role of 
the BfN changes constantly among the activities of research, integration, and 
utilization.  
In the case of national floodplain protection, the BfN’s role according to the RIU 
model could be distinguished. The early 1990s, the BfN officials played as the 
researchers to conduct different small - scale, regional studies on floodplains (Heim et 
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al., 2016b). Then, the position of the BfN changed to the role of integrator when it 
decided to take a different strategic decision by focusing on national floodplain 
protection (Heim et al., 2016b). Several BfN research projects on national floodplain 
protection were launched since 2003 (Heim et al., 2016b). With the impact of the Elbe 
river flood 2002, the BfN developed an internal strategy and discussion paper on 
floodplain protection, which aimed to provide technical tools for the Federal 
Government to meet national and international obligations in the field of floodplain 
protection (Heim et al., 2016b). When another flood occurred in 2013 on the Elbe 
river, the BfN published its position paper on preventive flood protection (Heim et al., 
2016b). Consequently, two major political programs have been passed by the German 
government, based on the BfN’s recommendations, including the National Flood 
Protection Program and the federal states “Blue Ribbon” (Heim et al., 2016b). This 
shows that the BfN switched its roles over the time from conducting scientific research 
to integrating its scientific findings to be used within politics. 
Another case of nomination and inscription of German beech forests as World 
Heritage indicates that the activities in the Research, Integration, and Utilization 
spheres happened continuously across governance levels, often simultaneously 
overlapping (Heim et al., 2018). First, taking on the role of the researchers, the BfN 
provided the conceptualization and the supervision to conduct five research projects 
related to the nomination and inscription process (Heim et al., 2018). These research 
results were to emphasize the importance of listing ancient national beech forests 
under the World Heritage Convention. Then the BfN played as integrators to facilitate 
the transfer of research findings, ultimately resulting in the inscription of the German 
component parts (Heim et al., 2018).  
Interestingly, Heim et al. (2017) indicate that the initial starting point for the BfN’s 
activities can emerge in all three spheres according to the RIU model. In the CITES 
ivory trade case, activities were first derived from the integration at the national and 
international levels to develop a new methodology for ivory age and origin 
determination (Heim et al., 2016a). Similarly, in the case of the nomination and 
inscription of German beech forests as World Heritage, the integration was the starting 
point when the IUCN and World Heritage Committee showed an imbalance between 
natural and cultural World Heritage properties (Heim et al., 2018). Concerning the 
national floodplain activities of the BfN, much research on floodplains had been 
conducted before a series of flood events in Germany occurred, which led to an 
increasing need for national floodplain protection (Heim et al., 2016b).  
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Therefore, the three case studies of Germany show that the role of departmental 
research organization can be separated among the activities of research, integration, 
and utilization. This discrimination is the first important step in supporting for the 
independence of research, integration, and utilization activities.  
 
Direct hypothesis 3: Integration can flexibly define (political or practical) solutions 
according to different interests and needs of actors using scientific results in different 
contexts (Heim et al., 2017).   
The case of nomination and inscription of German beech forests as World Heritage 
reveal that scientific research would most likely not have supported inscription of the 
German component parts since the research has shown that German beech forests only 
reached a level of 3 out of 6 (1 being the most feasible) to be inscribed as World 
Heritage (Heim et al., 2018). The research for the nomination of German beech forests 
suggested that a transnational nomination would probably be more successful than a 
national one (Heim et al., 2018). The inscription of the German component parts was 
only possible due to integration activities such as finding allies in the federal states, 
IUCN, World Heritage Committee, and broadening the extension process first to a 
trilateral World Heritage site and ultimately to a finite European property (Heim et al., 
2018). Thus, the BfN used different integration strategies to meet the needs and 
interests of the actors, which led to the use of scientific findings in the nomination and 
inscription of German beech forests as World Heritage (Heim et al., 2018).  
The case study of floodplain protection demonstrates that the BfN’s activities in the 
research sphere needed integration activities to actually be implemented in practice 
(Heim et al., 2016b). High - quality scientific research alone is not enough to place a 
topic on the political agenda (Heim et al., 2017). A number of external allies and events 
were necessary to push the topic forward (Heim et al., 2017). As an example, the flood 
events in Germany opened a political window of opportunity that helped the BfN to 
gain politically powerful allies in implementing science - based political solutions 
(Heim et al., 2016b).  
The case of CITES also supports this hypothesis. It shows that the integration activities 
play a very important role in the implementation of a global environmental policy 
regime depends on science - based information like CITES (Heim et al., 2016a). 
Without the BfN’s integration activities to find new allies that were able to help with 
the sampling of ivory, research activities would not have been possible (Heim et al., 
2017). Implementation and enforcement of global environmental policy regime such 
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as CITES can be tackled through demand-driven research and successful integration, 
leading to the utilization of research results by political actors (Heim et al., 2017).  
These results provide evidence for the independence of the integration since the results 
have revealed that science - based solutions could be defined in integration according 
to different interests and needs of actors.  
 
Direct hypothesis 4: Powerful actors are able to implement their preferred solutions 
and to neglect win - win solutions (Dharmawan et al., 2017c).  
The win - win solution for the fishery management in the Segara Anakan Lagoon 
included the protection of the fisher community’s interests and industrial activities as 
well as environmental conservation to save the lagoon and its environment 
(Dharmawan et al., 2017a). The research for Segara Anakan fisheries management 
plan tried to establish a win - win solution through a community - based management 
approach, relying on local knowledge to guarantee the relevance of a solution. 
Dharmawan et al. (2017a) observed that the concept of the win-win solution was 
expected to diminish the conflict among fishers, government and other actors in the 
industry.  
The research recommended that allocating “apong” use to fishing areas near the ocean 
and adapting them to appropriate fishing gears would be a win-win solution for all 
actors (Dharmawan et al., 2017a). In this way, “apong” fishers could still use their 
nets, the silting rate from upstream could be decreased and ships could pass through 
the river (Dharmawan et al., 2017a). While the scientists assumed that the win - win 
solution was good for all actors, the district government did not implement it 
(Dharmawan et al., 2017a). The district government was interested in the old model 
and think that the implementation of the solution in a traditional way could solve the 
problem (Dharmawan et al., 2017a). In the end, the district government ignored the 
fishing zone concept suggested by the researchers and banned the use of “apongs” in 
the Segara Anakan waters, especially across the shipping lane (Dharmawan et al., 
2017a). Although the formal regulation was established to ban the use of “apong” and 
require “apong” fishers to move out of the area, the fisher community objected to this 
regulation and continued using “apong” (Dharmawan et al., 2017a). Thus, the 
regulation was not enforced in practice. Dharmawan et al. (2017a) show that the 
zoning approach is very relevant and might provide a science - based win - win 
solution to the existing problem. However, the district government stayed with the 
traditional political approach and decided to implement a restrictive ban of apong that 
does not provide a win - win solution for all actors (Dharmawan et al., 2017a). 
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The results provide empirical evidence for the independence of the utilization since 
the science based win- win solutions could be ignored by powerful allies and they 
could implement their preferred solutions instead. 
  
Direct hypothesis 5:  Strong actors will fail by selected scientific - based solutions if 
they assume their power wrong (Dharmawan et al., 2016).  
The research of the SACDP (Segara Anakan Conservation and Development Project) 
recommended a diversion plan of Citanduy River that is expected to find a solution 
for the high levels of sedimentation, which shrink the river and lagoon (Dharmawan 
et al., 2016). Central and district government agreed to implement the river diversion 
plan as an important objective of the conservation project (Dharmawan et al., 2016). 
However, this diversion plan was facing tremendous protest from the grassroots 
communities. They argued that the diversion plan was only shifting problems from one 
place to another while the main problems were not solved such as deforestation and 
massive agricultural activities in the upstream area, the silting of the lagoon due to a 
high sedimentation rate, and illegal logging of mangrove forests (Dharmawan et al., 
2016). 
In spite of the strong rejection of grassroots, central and local governments continued 
the effort to use their power to implement the diversion plan (Dharmawan et al., 2016). 
The central government created a National Steering Committee to conduct a review 
study in order to support the plan (Dharmawan et al., 2016). However, the objection of 
grassroots could not be eradicated and even increased (Dharmawan et al., 2016). Finally, 
the central government decided to continue the SACDP without the Citanduy river 
diversion plan (Dharmawan et al., 2016). Thus, the expectation of the government to 
push the diversion plan through against the grassroots protest failed. Dharmawan et al. 
(2016) indicate that this failure mostly resulted from the wishes of ADB (the funder of 
the project) and the elite because these allies think that they can succeed in conducting 
the project without grassroots involvement. The results show that the powerful actors 
might fail in implementing science - based solution if they assume their power position 
wrong.  
This indicates the independence of the utilization since science - based solution could 
be selected by powerful allies but their implementation still could fail if the allies 
assume their power position wrong.  
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3.2. Indirect hypotheses supporting independence 
The independence of the RIU’s factors could also be tested through indirect 
hypotheses that need to be examined in particular case studies. All indirect hypotheses 
have been compiled from case studies of the RIU model. A truth table includes eight 
options for factors of the RIU model that were used in indirect hypotheses (Table 5). 
The indirect hypotheses were found in four countries (Sweden, Germany, Indonesia, 
and Vietnam). We observed that no indirect hypothesis was applied to cases of Japan.  
 
Indirect hypothesis 1: Research (+), Integration (+), Utilization (+) 
There are two cases supporting for this hypothesis. The first one is the case of the 
Swedish national forest program. It has been proved that science influenced the agenda 
- setting phase of the Swedish national forest program (Nagasaka et al., 2016a). In the 
establishment of the National Forest Program (NFP), the Swedish government 
officially mandated the Swedish Forest Agency to conduct a feasibility study for the 
establishment after receiving an interim report from the all party committee on 
Environmental Objectives (Nagasaka et al., 2016a). This committee was established 
to advise the government on strategies, policy instruments and measures to achieve 
the sixteen environmental quality objectives before 2020 (Nagasaka et al., 2016a). 
However, in order to foster the NFP through scientific research, the Swedish 
University of Agricultural Sciences (Sveriges lantbruksuniversitet in Swedish: SLU) 
was assigned the task of conducting second pre-studies on the NFP with support from 
a research program ‘Future Forests’ (Nagasaka et al., 2016a).   
The research of the SLU and Future Forests provided science - based policy advice 
regarding the sustainable provision of ecosystem services from forests, organizational 
structure for the policy process and structural decision - making model for the group 
discussion (Nagasaka et al., 2016a). These scientific results had a certain influence on 
agenda – setting phase of the Swedish national forest program (Nagasaka et al., 
2016a). Nagasaka et al. (2016a) show that the researchers of the SLU and Future 
Forest have fulfilled the criteria according to the RIU model to play as scientists in the 
establishment of the NFP. Therefore, the case of the NFP establishment supports the 
hypothesis that the option of a high amount of research, integration, and utilization 
exists.  
The second one is three thematic case studies in Germany, which reveal that the 
institutional setting of departmental research institutions (i.e. BfN) allows for a high 
amount of research, integration, and utilization activities (Heim et al., 2017). This 
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statement was supported by examining the quality criteria applied by the BfN 
according to the RIU model (Heim et al., 2017). 
Böcher (2012) describes departmental research institutions as an institutionalized 
solution to address challenging problems at the interface between science and policy. 
As a department research institution, the BfN is tasked to provide science - based 
policy advice for the field of nature conservation in Germany and the BfN officials are 
trained to act in the different roles (Heim et al., 2017). Therefore, it is assumed that 
effective science – policy advice processes can be carried out by the BfN (Heim et al., 
2017). The BfN’s activities under CITES were analyzed using the case of ivory trade. 
The BfN had recognized many difficulties in the enforcement of CITES owing to a 
lack of methodologies to clearly determine the age and origin of traded ivory 
specimens (Heim et al., 2016a). To tackle these difficulties, the BfN initiated a 
research project to determine the age and origin of ivory in order to contribute to more 
effective CITES enforcement (Heim et al., 2016a). The BfN has also conducted 
different small - scale, regional studies on floodplains (Heim et al., 2016b) as well as 
the research related to the nomination and inscription process of national German 
beech forests under the World Heritage Convention (Heim et al., 2018). 
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Table 5. Comparative empirical evidence for independence of factors determined knowledge transfer  
(Indirect hypotheses) 
No 
Options 
JS1 JS2 JS3 JS4 G1 I1 I2 I3 V1 V2 V3 V4 V5  
R I U 
1 + + +   ? ?  ?           
2 + + _       ?  ?        
3 + _ +              ? 
4 + _ _              ?  
5 _ + +               
6 _ + _             ?   
7 _ _ +              ? 
8 _ _ _              ? 
 
Notes:   : Relevant                                                     JS: Cases of Japan and Sweden I: Case of Indonesia 
             ?  : No information G: Case of Germany V: Case of Vietnam 
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Notes: 
    Bigger amount Less amount 
R 
Scientific statements about 
problems and solutions 
 + _ 
I 
Scientific Statements about 
future actions 
+ _ 
U Actions + _ 
 
The analysis of Heim et al. (2017) shows that the research of the BfN has conducted a 
high amount of research including the assessment of scientific data sources, 
cooperation with scientific institutions and individuals via various research projects 
and workshops following the good scientific practice.  
Regarding integration activities, the BfN cooperated with the federal states and 
protected area administrations to find their alliance in gathering samples for ivory 
analysis (Heim et al., 2016a). The BfN made many efforts to find allies in different 
countries to support for the nomination and inscription of German beech forests as 
World Heritage. In addition, the BfN has demonstrated the scientific results by press 
coverage of BfN activities (Heim et al., 2017). In the sphere of Utilization, the BfN’s 
activities led to the development of a new methodology on ivory age and origin 
determination (Heim et al., 2016a). The BfN largely contributed to the preparation of 
national flood protection programs and ultimately, via the BfN’s engagement in the 
nomination and inscription of German beech forests (Heim et al., 2016b; 2018). 
The case studies reveal that the BfN, as department research organization, provided a 
high amount of research that was successfully integrated to be used in policy agenda 
by political actors.  
 
Indirect hypothesis 2: Research (+), Integration (+), Utilization (-) 
This hypothesis has been examined in the case of improving the management and 
rehabilitation of mangrove forest in Indonesia. Dharmawan et al. (2017b) show that 
the focus of research on Segara Anakan mangrove action plan is to improve the 
management and rehabilitation of the mangrove forests. A lot of research have been 
done but the research did not include the status of the mangroves i.e. location, 
ownership, and the change of land formation as a part of the research’s concerns 
(Dharmawan et al., 2017b). Thus, the form of accreted lands that grow from the water 
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was not mentioned in the scientific reports even though mangrove could also be 
observed in several parts of the land (Dharmawan et al., 2017b). The results of the 
research recommended the reforestation of the damaged mangrove area; however, the 
accreted land is not present in the scientific report (Dharmawan et al., 2017b). Thus, 
the scientific solution to the problem focused on improving mangrove forests and the 
entire area, and did not analyze the specific problem of accreted land (Dharmawan et 
al., 2017b). Dharmawan et al. (2017b) reveal that the scientific recommendation was 
not wrong but could not predict the problem on the conflicting use of accreted land.  
Regarding the activities of integration, it has been observed that the district government 
was a powerful ally supporting for the incorporation of the research results into a 
planning regulation. The district government intended to enlarge the regulation to cover 
the afforestation of accreted land and thus they were eager to use the scientific results 
for guidance and for legitimating their actions (Dharmawan et al., 2017b). However, the 
research results were relevant for the problem of damaged mangrove stands and they 
provided a sound scientific option for improving the stands while the problem 
concerning the use of accreted land is not discussed in the report (Dharmawan et al., 
2017b).  
In utilization, the district government had also an incorrect perception of its potential 
to solve this problem through regulations and strict implementation. The incorrect 
perception of the district government and the absence of scientific analysis of the 
specific problem concerning accreted land caused a failure in science - based policy 
advice (Dharmawan et al., 2017b). The district government used scientific advice on 
how to conduct mangrove management in order to legitimize the entire program, 
including the afforestation of accreted land, which was not part of the scientific 
analyses (Dharmawan et al., 2017b). This misuse of scientific advice for legitimating 
preferred policy later became the reason for the failure of this policy (Dharmawan et 
al., 2017b). The case of the mangrove action plan for the Segara Anaka Lagoon 
demonstrates a failure in scientific policy advice despite a high amount of research. 
The mangrove action plan was based on sound scientific research accompanied by 
effective integration but did not produce a solution to the problem of unsustainable 
management of mangrove forests (Dharmawan et al., 2017b). The illegal logging on 
accreted land was not stopped (Dharmawan et al., 2017b). Science did not change the 
district government’s wishes to stop illegal use by issuing regulations on afforestation 
and the management of mangrove forests, including the accreted land. As a main ally 
of the mangrove action plan, the district government did not remain within the limited 
rationality of the scientific research and its recommendations but designed its own 
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regulations to additionally address the issue of the conflicting use of the accreted land, 
resulting in its failure in practice (Dharmawan et al., 2017b). 
The RIU model emphasizes that integration, as well as utilization, have the freedom 
to select scientific knowledge even though it is driven by political interests but this 
selection must be made from the existing research results (Böcher and Krott, 2016). 
In the case of the mangrove action plan, the actors (district government) decided to act 
beyond scientific results, thus science cannot be blamed for emerging political deficits 
(Dharmawan et al., 2017b). The limits of scientific knowledge, in this case, occur not 
because of deficits in transferring but they are caused by limited resource for research 
(Dharmawan et al., 2017b). It is supposed that the limits of scientific rationality are 
not an exception but they happen within any scientific advice (Dharmawan et al., 
2017b). In the case of the management plan for mangrove forests, the district 
government ignored the limits of this plan and assumed that the plan will address the 
conflict on concreted land. Nevertheless, this conflict of ownership and access to land 
is outside the research topic and thus it could not be solved by science - based policy 
advice (Dharmawan et al., 2017b). 
In short, the case of mangrove action plan shows that a big amount of research and 
professional integration might still fail in practice if the actors use the scientific 
results to solve the problem that is beyond the scope of the research. Thus, this 
hypothesis is supported.  
 
Indirect hypothesis 3: Research (+) Integration (-) Utilization (-) 
Do Thi et al. (2018a) show that scientific statements might fail to be used in practice 
owing to the limits of integration. This hypothesis has been supported by the case of 
LLINC project in the establishment of Ngo Son Ngo Luong Nature Reserve (Do Thi 
et al., 2017) and the case of biodiversity conservation strategy through efficient land 
use (Do Thi et al., 2018a). 
Regarding the establishment of Ngoc Son Ngo Luong Nature Reserve, Do Thi et al. 
(2017) reveal that the LLINC project provided many scientific statements to the 
establishment process but its research was not used by political actors due to few 
integration activities. The research of the LLINC project was conducted by the 
researchers of the Institute of Anthropology and Leuven University, focusing on the 
socioeconomic characteristics of the Ngoc Son Ngo Luong region, land allocation, 
forest management, and the perceptions and expectations of stakeholders about the 
anticipated Nature Reserve. The research has suggested that the creation of the Nature 
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Reserve to exclude the local people was possibly not a reasonable solution for the 
Ngoc Son Ngo Luong region (Do Thi et al., 2017). The LLINC project’s results 
suggested that, apart from the option of establishing the Nature Reserve, other options 
under the existing legislation might be more effective (Do Thi et al., 2017). Based on 
international and national studies, and the particular context of Ngoc Son-Ngo Luong 
region, the research results suggested eight distinct options for the Ngoc Son Ngo 
Luong area (1) nature reserve (2) national park (3) species and habitat conservation 
area (4) cultural and historical environmental or landscape conservation area (5) 
UNESCO human and biosphere reserve (6) local or provincial forest reserve (7) 
allocated land-use certification of forest-land use (8) allocated forest-protection 
contracts (Do Thi et al., 2017). In the LLINCP research, the Vietnamese and Belgian 
researchers applied Social Learning Theory (SLT) to promote strategies for multiple-
stakeholder ecosystem management in the context of establishing the Nature Reserve 
(Do Thi et al., 2017). They aimed to attract all of the stakeholders’ interests in the 
negotiating process, which was considered a social learning process. Regarding the 
Nature Reserve’s boundaries, the LLINCP suggested to formulate the natural 
boundaries, which include almost the entire ecosystem of the region’s limestone range 
from Pu Luong Nature Reserve to Cuc Phuong National Park (Do Thi et al., 2017). 
That option would have been relevant to biodiversity conservation. The research by 
LLINC project for the feasibility study of the Ngoc Son Ngo Luong region was 
conducted in compliance with sound scientific practices by the Vietnamese and 
Belgian scientists. That aspect of the study involved reviewing the legal framework 
for special-use forests in Vietnam and assessing international and national previous 
scientific research conducted in the Pu Luong Cuc Phuong region. SLT was applied 
as an interpretive framework for understanding the establishment process of the Nature 
Reserve. One important indicator of scientific research is the presentation of the 
research results to the scientific community and the publication of scientific papers 
(Do Thi et al., 2017). The LLINC project produced six published papers at the national 
level in Vietnamese social science journals, indicating the scientific activities of their 
studies. All of their methods and results were well documented in their reports on the 
LLINC project. 
The research of LLINC project for establishing the Nature Reserve was oriented 
towards three public goals: nature conservation, improvement of local livelihoods, and 
involvement of local people. The LLINC project tried to engage local people and their 
interests in the establishment process through their research activities, and they 
expected the Hoa Binh provincial government to agree to establish a collaborative 
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forest management model in the Pu Luong Cuc Phuong region. Based on its research 
results, the LLINC project claimed that the involvement of local people was necessary 
for conserving the Ngoc Son Ngo Luong region because their lives had greatly 
depended on forest resources for many generations.  
The scientists of LLINC project argued on behalf of a collaborative forest management 
model with direct local participation, which they argued could reduce the anticipated 
tension among the three public goals. The communities that were expected to have an 
influence on the establishment of the Nature Reserve were invited to participate in the 
process. However, during a seminar in Hoa Binh on March 16, 2004, the interests of 
the local people were ignored by the powerful stakeholders (Do Thi et al., 2017). The 
notion of a collaborative forest management model based on the research results of 
LLINC project was not relevant to Vietnam’s political process, which privileges the 
power of the state over the empowerment of local people. Therefore, the collaborative 
plan did not receive support from national allies.  
It shows that the LLINC project tried to communicate with the local people through 
its research activities, interviews, meetings, and seminars. However, their 
communication was not successful because the information flow between the district 
and the community was disrupted. Therefore, the LLINC project was ineffective and 
the provincial government and local people did not understand the innovative 
messages about collaborative management and social learning disseminated by the 
LLINC project. 
Consequently, the results of LLINC project were not applied by the provincial 
government or by the local people. The options proposed by the LLINC project were 
not seriously considered (Do Thi et al., 2017). The powerful actors at the provincial 
and district levels focused only on the conservation of forests regarding prohibited 
areas, which were defined in an exclusive way. The options to allocate forestland 
classified as protected forests under land use certificates (option 7 by LLINC project) 
or types of contracts (option 8 by LLINC project) were ignored by the powerful actors. 
In addition, the provincial government did not support the option of natural boundaries 
suggested by the LLINC project. Thus, although many research activities are 
conducted, they failed to influence politicians and had no effect on the local problems 
owing to a weak integration strategy (Do Thi et al., 2017). 
This hypothesis has also been supported by the case of biodiversity conservation 
strategy through efficient land use in Pu Luong Cuc Phuong conservation area (Do 
Thi et al., 2018a). Efficient land use became an important strategy for reducing the 
dependency of local people on natural resources and contributing to biodiversity 
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conservation. Drawing upon research results, many land use measures were selected 
for implementation in the communities in and around the PLNR and NSNLNR. Of 
these, land use efficiency was best addressed through three main activities: (1) 
agroforestry cultivation, (2) irrigation development, and (3) delivery of improved 
cooking stoves (Do Thi et al., 2018a).  
These initiatives for efficient land use (e.g., agroforestry cultivation, small irrigation 
development, and improved cooking stoves) were developed based on a 2002 
ECOLIME project input study, which acquired both local and international 
information on ICDP approach. The research procedures followed proper scientific 
practices, and the results were clearly documented. The research reports became the 
foundation upon which the World Bank and FFI developed the biodiversity 
conservation strategies for PLCP area. The research was conducted in cooperation 
with the Limestone Landscape Improving Negotiation for Conservation project, which 
used a participatory approach to establish a biodiversity corridor between the PLNR 
and the CPNP. In addition, two baseline surveys, conducted by FFI in 2002, were 
consulted for efficient land use strategies in PLCP area. Based on such an 
accumulation of data, implementation of efficient land use activities for biodiversity 
conservation was clearly based on scientific research (Do Thi et al., 2018a). 
Regarding the activities of integration, efficient land use was oriented toward two 
public goals: biodiversity conservation and poverty alleviation—both relevant to the 
Vietnamese government’s poverty reduction policies and programs in rural areas. 
Although biodiversity conservation through efficient land use reflects a recent trend 
in community-based conservation and co-management in biodiversity conservation 
(Balint, 2006; Berkes, 2007), we found that its impact was limited and fragmented at 
the household level owing to the limited funding and duration of the project (FFI, 
2006; 2009). Moreover, after the project’s completion in 2009, few of the implemented 
efficient land use measures were continued by the local people (Do Thi et al., 2018a). 
In the RIU model, the ineffective utilization of this strategy was due to a lack of 
sustainable investment allies arising from the limits of integration. An analysis of the 
actors involved in the knowledge transfer process shows that the strategy did not 
garner strong support from powerful allies (e.g., provincial people’s committees or 
provincial forest protection departments) such so that the activities could be 
implemented long-term at the study site (Do Thi et al., 2018a). Furthermore, the 
project itself was not a sustainable ally, as it operated for only a limited period of 8 
years. These results support the hypothesis that many scientific statements might fail 
in practice owing to the limits of integration, as we conclude that despite its scientific 
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basis, the strategy of efficient land use as a contributor to biodiversity conservation 
suffered limited implementation owing to the unsuccessful integration of efficient land 
use in practice. 
 
Indirect hypothesis 4: Research (-) Integration (+) Utilization (-) 
There are two cases supporting for this hypothesis. They are the case of Vietnamese 
Red Data Book (Do Thi et al., 2018b) and the case of FIPI project in the establishment 
of Ngoc Son Ngo Luong Nature Reserve (Do Thi et al., 2017). First, the case of 
Vietnamese Red Book states that even if the research that provides less scientific 
statements, it can achieve political influence in case of successful integration. Do Thi 
et al. (2018b) reveal the little amount of scientific research that is done for the 
Vietnamese Red Data Book 2007, which are caused by a lack of data and scientific 
monitoring of rare and threatened species in Vietnam as well as unknown factors 
influencing them. In spite of these limitations, scientific recommendations of the 
Vietnamese Red Data Book 2007 have been selectively used by the policymakers in 
wildlife protection policy formulation of Vietnam. Do Thi et al. (2018b) explore the 
link between the Vietnamese Red Data Book 2007 and the lists of threatened species 
in five Vietnamese laws on protected species. It has been calculated that there were 
856 species listed in the Vietnamese Red Data Book 2007, while 475 out of 856 
species were listed in the five Vietnamese laws on protected species. Particularly, 19% 
(164/856) of the species found in the Vietnamese Red Data Book made it into Decree 
32 while 11% (94/856) of the species made it into Decree 160. In addition, the 
proportion of red - listed species that were also found in Circular 02/2006, Decision 
82/2008, and Decision 140/2000, are 2.5% (22/856), 21.8% (187/856), and 0.9% 
(8/856) respectively (Do Thi et al., 2018b). This has indicated that the Vietnamese 
Red Data Book 2007 has been selectively used by political actors. Therefore, there is 
a potential for science - based policy advice that is used by policymakers despite few 
scientific statements (Do Thi et al., 2018b).  
Second is the case of FIPI project in the establishment of Ngoc Son Ngo Luong Nature 
Reserve. Together with the LLINC project, the FIPI was contracted by FFI (funder of 
ECOLIME project) to conduct the two aspects of the feasibility study of the Ngoc Son 
Ngo Luong region through the ECOLIME project. FIPI studied the characteristics of 
the flora and fauna, forest vegetation cover, and the status of land use in the Ngoc Son 
Ngo Luong region. FIPI assessed the extent of flora and fauna diversities, the valuable 
and rare species, and the importance of the ecological system (FIPI, 2004). However, 
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it applied little clearly documented - research methods. Only a little amount of national 
and international scientific sources is cited (Do Thi et al., 2017). Little is published 
and no sound theory and data are applied (Do Thi et al., 2017).  
The FIPI research focused on the public goal of biodiversity conservation, which was 
in accord with international stakeholders and the provincial government. The 
establishment of the Nature Reserve conformed to Vietnam’s political processes, 
which strengthen the power of state agencies related to forest conservation. Thus, the 
FIPI research results gained support from national allies (Do Thi et al., 2017). During 
negotiations on the establishment of the Nature Reserve, Hoa Binh Provincial People’s 
Committee and Hoa Binh Forest Protection Department always worked with the FIPI 
researchers to select solutions. Choosing to establish a nature reserve was a reasonable 
option for the Hoa Binh provincial government and somewhat expected by the local 
people because that option took Vietnam’s traditional approach to forest conservation. 
Regarding the Nature Reserve’s boundaries, FIPI scientists offered four options based 
on their research (Do Thi et al., 2017). However, during the selection process 
(integration), FIPI leaned toward using the administrative borders as the boundaries. 
This idea was consistent with Vietnam’s political processes. That option could have 
created many advantages for protection and management; however, the option of using 
administrative boundaries did not meet the requirements of a biodiversity corridor 
because the Nature Reserve would not be physically adjacent to Cuc Phuong National 
Park (FIPI, 2004).  
The FIPI researchers apparently communicated well with the provincial government, 
which had the most decision-making power for establishing the Nature Reserve. 
However, FIPI did not communicate with the local people because it knew that the 
local people were weak stakeholders with no power in the decision-making process. 
Therefore, the plan to establish the Nature Reserve used the administrative boundaries, 
including part of the Tan My community, to create the corridor between Pu Luong 
Nature Reserve and Cuc Phuong National Park, which was subsequently submitted to 
the Ministry of Agriculture and Rural Development for approval.  
Although the research of FIPI project bases on few scientific statements, FIPI 
succeeded regarding political and practical utilization. As a result, Hoa Binh provincial 
People’s Committee entered into decision No. 2714 (December 28, 2004) establishing 
the Nature Reserve based on FIPI’s part in the feasibility study (Do Thi et al., 2017). 
The establishment of the Nature Reserve in this area meant that the forestland that had 
been allocated to local households was revoked and put under the government’s 
protection. The Nature Reserve is in the special-use forest category of Vietnam’s forest 
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classification system. The Vietnamese special-use forest laws state that all exploited 
activities are forbidden, including hunting, logging, and collecting non-timber forest 
products. Upon the establishment of the Nature Reserve, the local people lost access 
to important survival resources. Due to the strong need of local people, there is a 
danger that the illegal uses of the forest resources will likely increase. To convince 
stakeholders of the feasibility of establishing the Nature Reserve, FIPI promised to 
develop a plan to support the local people. However, that plan was never implemented 
(Do Thi et al., 2017). In response, the local people resisted in many different ways 
(NSNL, 2006; 2007; 2008). They continued exploiting forest resources inside the 
nature reserve, which significantly increased because they no longer owned the 
forestland (Nguyen, 2014).  
A lengthy period ensued between the establishment of the Nature Reserve in 2004 and 
the formation of its management board in 2006. During that gap, the Ngoc Son Ngo 
Luong region was not officially managed by any governmental agencies and serious 
exploitation of forest resources occurred (Do Thi et al., 2017). The slow and 
ineffectual implementation process and the illegal exploitation suggest that the Nature 
Reserve was established did not provide an appropriate local solution. The Hoa Binh 
provincial government fully adopted the FIPI results and, therefore, the recommended 
solution was not “good” governance because it ignored the local people. The effect of 
the Nature Reserve on the local people has been weak because their illegal exploitation 
still occurred after the establishment of the Nature Reserve. 
Thus, these results indicate that although the research producing few scientific 
statements, it might achieve certain political and practical utilization in case of 
successful integration.  
 
Indirect hypothesis 5: Research (-) Integration (+) Utilization (-) 
This hypothesis has been examined by the case of the linkage strategy between 
biodiversity conservation and livelihood development in Pu Luong Cuc Phuong 
conservation area. Do Thi et al. (2018a) indicate that the research that provides few 
scientific statements, might fail to lead to practical application, even with integration 
efforts by powerful stakeholders.  
Since the ECOLIME project is labeled as an Integrated Conservation and 
Development Project (ICDP), it attempted to link biodiversity conservation to 
livelihood development in most of its activities. The project expected to improve 
conservation efforts and reduce threats to biodiversity by integrating the development 
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needs and aspirations of local communities with biodiversity conservation. Based on 
Salafsky and Wollenberg’s conceptual framework (2000), Do Thi et al. (2018a) claim 
that the ECOLIME project employed a mixture of the three approaches (no linkage, 
indirect linkage, and direct linkage) to mitigate threats to biodiversity. The ECOLIME 
project, in partnership with the Limestone Landscape Improving Negotiation for 
Conservation project, supported the Hoa Binh provincial government in creating a 
biodiversity corridor between the PLNR and the CPNP (Do Thi et al., 2017). The 
creation of a new protected area (the NSNLNR) in 2004, which excluded local people 
from their land, could be characterized as a no linkage approach.  
The ECOLIME project also provided substitute livelihoods to reduce activities that 
negatively affect biodiversity conservation (e.g., microfinancing, promotion of local 
products, cow/pig breeding) (Do Thi et al., 2018a). These created indirect linkages 
between biodiversity conservation and livelihood development; however, the goals of 
these activities were not easily achieved (Oates, 1995; Hughes and Flintan, 2001; 
Sunderland et al., 2007) because these approaches were not directly tied to 
conservation activities. Accordingly, the ECOLIME project and the PLNR enacted 
hundreds of informal agreements between the PLNR and local people, providing local 
people with small grants for livelihood development activities if they took on forest 
protection efforts (e.g., forest patrolling, watershed forest protection, or reporting 
violations) (Do Thi et al., 2018a). Unfortunately, the project only supported a small 
number of locals in targeted groups (FFI, 2006; 2009). Moreover, since these informal 
agreements were not legally binding, the local people were not committed to those 
efforts after the project ended, as no monitoring systems were created by the 
agreements (Do Thi et al., 2018a). In the PLCP area, violations triggered by 
neighboring villagers (e.g., poaching and illegal logging) were still observed (Do Thi 
et al., 2018a). The illegal exploitation and the ineffectiveness of the informal 
agreements suggest that this indirect linkage strategy did not provide an appropriate 
local solution for conservation in the study site (Do Thi et al., 2018a).  
In addition, ecotourism is considered a direct linkage that creates dependent 
relationships between conservation and development. The idea of ecotourism was 
initiated within the framework of the ECOLIME project. Interview results have shown 
that some households could raise income from ecotourism, which is expected to 
provide a direct incentive to stop external threats to biodiversity (Do Thi et al., 2018a). 
It was observed that although ecotourism is prevalent in the area, poor people (the 
target group of the project) do not reap many benefits from it (Do Thi et al., 2018a). 
Since poor people lacked the skills and facilities with which to conduct ecotourism 
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(e.g., homestays, transportation, and food services), they could not continue the 
ecotourism activities after the withdrawal of the project. Thus, direct linkage through 
ecotourism did not improve the livelihoods of the poor, who depend greatly on forest 
resources. The linkage strategies were directed toward two public goals, biodiversity 
conservation, and poverty alleviation, and were intertwined with the political process 
in Vietnam. However, although linkage strategies between conservation and 
development were integrated into the activities of the ECOLIME project, these 
strategies were not applicable in practice (Do Thi et al., 2018a). 
Prior to the establishment of the ECOLIME project (2002), scientific research revealed 
that linkage between biodiversity conservation and livelihood development is a 
necessary but insufficient condition for conservation to take place, and high linkage 
by itself does not guarantee successful conservation (Salafsky and Wollenberg, 2000). 
However, despite the scientific literature claims that success through such linkages is 
elusive (Adams et al., 2004; Christensen, 2004), the ECOLIME project made many 
attempts to link livelihood development to biodiversity conservation through indirect 
and direct linkage approaches with the aim of achieving successful conservation in the 
PLCP area. However, these linkages were not efficiently maintained owing to weak 
monitoring of the nature reserve and a lack of strong allies investing in economic 
substitution for the long term. The analysis shows that although many integration 
efforts have been made by powerful actors, the research on the linkage between 
biodiversity conservation and livelihood development still failed in practical 
application due to the limits of the scientific statements within research.  
In this dissertation, we have examined the independence of the factors of the RIU 
model that limit the transfer of scientific knowledge. The results of the literature 
review on RIU model and my own case studies show that empirical evidence of cases 
in Vietnam, Germany, Indonesia, Japan, and Sweden supports the hypothesis about 
the independence of research, integration, and utilization. Specifically, my own cases 
of nature conservation in Vietnam provide empirical evidence for three combinations 
of research, integration, and utilization. One important consequence of the 
independence is that a big amount of research does not necessarily lead to effective 
integration or utilization and vice versa. Thus, the factors of research, integration, and 
utilization determine independently from each other the transfer of scientific 
knowledge in our investigated cases. This supports our leading hypothesis in this 
dissertation.  
In addition, our analysis demonstrates the usefulness of the RIU model. By applying the 
RIU model, the limiting factors of scientific knowledge transfer could be determined 
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within research, integration, and utilization. Therefore, the RIU model becomes a useful 
tool to particularly indicate these limiting factors and give recommendations to improve 
research or integration or utilization in an effort to foster science - based policy support. 
Based on our research, we also emphasize the importance of checking all three factors 
(Research, Integration, and Utilization) to assess the transfer of scientific knowledge in 
practice.  
However, further research is needed to investigate the existence of three combinations 
that we have not observed yet. We also suggest that further research should be 
implemented in various countries to examine the independence of research, 
integration, and utilization in scientific knowledge transfer within different contexts.  
4. Strategic options for stakeholders: The Vietnam National University of 
Forestry (the VNUF) 
The proof by this dissertation that research, integration, and utilization independently 
determine the transfer of scientific knowledge into practice opens up many options for 
improving knowledge transfer in practice. There is no need for an overall integrated 
solution that will be too difficult to achieve anyway. Small and independent steps 
within research or integration or utilization can strengthen the knowledge transfer 
sufficiently. Three options for Vietnam are suggested in the following chapter. 
4.1. Linking theory - based teaching with consulting experience for project-
learning at the VNUF 
The Vietnam National University of Forestry (the VNUF) is one of the leading 
universities in the field of Forestry in Vietnam. Founded on 19 August 1964 according 
to decision 127/CP dated 19/08/1964 by the Prime Minister of Vietnam, the VNUF is 
committed to the values of quality of training, innovation, development, collaboration, 
and responsibility. As a multi-disciplinary university with 4 faculties and 5 research 
institutes, the VNUF covers a diverse spectrum of subjects in the field of forestry and 
rural development. Presently, the VNUF has been training 31 different majors, 
including Undergraduate (31 majors); Master (10 majors), and Doctor (6 majors) 
(VNUF, 2017). With around 11,000 students trained per year, the VNUF has 
significantly provided high-quality employees for the forestry and rural development 
sectors of Vietnam. Concerning scientific research, the VNUF is a center for research 
and development of applied science and technology and has partnerships with many 
universities, research institutions, national and international organizations. The VNUF 
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has identified research focuses including Forest resources and environment 
management, Silviculture, Forest Ecology and Environment, Sustainable forest 
resources management, Forestry policy, Climate change and Wood technology 
(VNUF, 2017).  
The VNUF always puts an important emphasis on the quality of teaching and studying. 
Of the 609 lecturers and researchers of VNUF, 80% has Master and Doctor Degrees 
in different specialized majors (VNUF, 2017). They have participated in many 
important projects at national and international levels. According to statistics of the 
VNUF, in 2016 the VNUF has conducted 7 national research projects, 5 ministerial 
level projects, 2 provincial projects, 62 university-level projects with the total of fund 
is 634,228 euros (Table 6) (VNUF, 2017). 
The VNUF has a system of laboratories, seeding garden and modern research centers 
to meet the requirements of the research and training. The VNUF has also established 
cooperation with more than 60 universities, organizations and research institutes in the 
world (VNUF, 2017). The VNUF is developing towards a leading center for 
counseling, training, and implementating of international cooperation in the forestry 
and forest - related projects in Vietnam.   
Table 6. The number of research projects implemented by the VNUF in 2016 
No Research projects Number Fund (Euros) 
1 National research projects 07 423,076 
2 
Ministerial - level research 
projects 
05 192,307 
3 Provincial/City research projects 02 11,538 
4 University - level research projects 62 7,307 
5 Total 76 634,228 
(Source: VNUF, 2017) 
The quality of teaching and learning is always an important focus in the development 
vision of the VNUF (VNUF, 2017). The university has provided a good system of 
textbooks, libraries, laboratories and learning materials to its students and researchers. 
However, the fact is that the theoretical training is based on mainly theory and 
textbooks with the rigid curriculums could influence on the quality of training that 
leans towards basic theory and underestimate practical issues (VNUF, 2017). Thus, 
there is an increasing demand to improve practical part in university teaching at the 
VNUF.  
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In 1996, a new approach of participatory curriculum development (PCD) has been 
applied at the VNUF with the initiation of the Social Forestry Support Program, 
funded by the Swiss government. A participatory curriculum development approach 
aims to develop a curriculum from the interchanges of experience and information 
between the various stakeholders in an education and training program (Taylor, 1998; 
2000). The PCD approach has been tested extensively within a program of support for 
forestry education at the VNUF. Then, there has been a consensus among the Social 
Forestry Support Program that the PCD is a relevant and useful approach in the 
Vietnam context (Taylor, 2000). The application of new approaches like the PCD 
indicates that the VNUF may provide a good opportunity to apply other new 
approaches with aims of improving the quality of teaching and learning.  
The fact is that scientists and lecturers of the VNUF have acted as consultants for 
some national and international projects (VNUF, 2017). Thus, they have cumulated 
practical experience through the projects in which they participated. If this 
consulting experience is integrated into teaching, it will help to improve the 
practical aspect of the university teaching. Therefore, we suggest conducting 
project learning that facilitates to learn the consulting knowledge from the 
consulting projects and integrate it into the university teaching.  
However, there are growing debates that the consulting knowledge of practical 
projects does not always provide a good fit for the university teaching since consulting 
papers lack often a basis of the scientific statement. Often, the lecturers and researchers 
tend to teach the successful consulting projects. However, only consulting knowledge, 
which is explicitly linked to scientific statements can contribute to the improvement 
of the university teaching. We suggest discriminating four options of the consulting 
knowledge (Figure 3). The consulting projects can produce diverse products that 
depend on the objectives of the project. It is observed that a consulting project may 
put a focus on practical activities (option 4), which only conducts practical 
interventions without research and integration activities. The consulting project may 
also produce integration activities only (option 3), which looks for a good link to the 
political system and support from powerful allies through effective communications. 
Both options cannot make a link to university teaching since they are not based on 
scientific statements that are very important to academic teaching at universities.  
In some other projects, both integration and utilization activities are implemented but 
they overlook the aspect of research or omit scientific statements (option 2). This case 
cannot also contribute to university teaching due to the absence of its scientific 
statements. In option 1, a consulting project can include three activities of research, 
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integration, and utilization or it conducts integration and utilization based on scientific 
statements from other research. This option may provide a good link to university 
teaching because the project uses scientific statements as an important basis to 
implement integration and utilization activities. Thus, the products of the project in 
option 1 can be best used in university teaching.  
Based on our analysis, we suggest that the RIU model can help scientists to look for 
empirical experience from consulting projects that are explicitly based on scientific 
statements as in option 1 to be integrated into the university teaching.  
As an example, from 2016 to 2017, UNEP granted a project titled “Integrating 
knowledge on REDD+ for the master training program of the VNUF” to the VNUF 
(VNUF, 2017). Based on our results, we suggest applying the RIU model in 
implementing the project like this. Scientists of the VNUF who participated in the 
projects on REDD+ will be selected to formulate a project learning on REDD+. Then, 
scientists will apply the RIU models and its criteria to explore the activities of research, 
integration, and utilization within previous projects on REDD+ in which the scientists 
participated as consultants or technical advisers.  
By using the criteria of the RIU model, the scientists can identify which part of 
consulting work is based on scientific statements complying with good scientific 
practice. Then, the scientists will choose consulting results that are based on scientific 
statements on REDD+ to be integrated into the master training program of the VNUF. 
Thus, the RIU model becomes a useful tool to select the consulting results that are 
based on scientific statements and integrate them into the university teaching. The 
selection of scientific statements within consulting works by scientists can 
significantly contribute to the development of practical - oriented teaching at the 
VNUF.  
4.2. Need for improvement of national scientific basis  
Our studies indicate that the results and solutions produced by the national research 
organizations are well accepted by the powerful stakeholders. The deficit is only that 
they have narrow scientific limitations. As an example, although both the red listing 
project and FIPI project for the establishment of Ngoc Son Ngo Luong Nature Reserve 
have scientific weaknesses, their scientific results were integrated into biodiversity 
conservation policy of Vietnam. These two projects were conducted by national 
research institutes of Vietnam. Thus, strengthening the national research organizations 
(e.g. the VNUF) would be a promising way to improve scientific support of the policy. 
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Figure 3: Model for using consulting knowledge in university teaching 
A focus on improving national research through a series of small steps would likely 
foster the ability to support policy. Often the most innovative international project 
cannot provide this support because it is conducted on a too high level with too much 
focus on the scientific problems of the donor country, which are not the same as the 
problems of science in the target country. Thus, we would recommend that international 
donors should put a necessary emphasis on the improvement of national scientific basis 
in an effort to enhance science - based policy support in developing countries like 
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Vietnam. As an example, the case of Vietnamese Red Data Book shows that the little 
amount of scientific statements is made by Vietnamese scientists in the establishment 
of Red Data Book due to a lack of updated data and scientific monitoring of rare and 
threatened species (Do Thi et al., 2018b). Thus, Vietnamese scientists need much 
stronger scientific statements to support the establishment of Vietnamese Red Data 
Book in the future. Such science might be improved by well-structured species 
monitoring surveys and an updated national system of biodiversity data, which help to 
avoid the subjective judgment and the potential bias of the assessment process (Do Thi 
et al., 2018b). Despite the limits of scientific statements, the research results for the red 
listing are selectively used by political actors. Therefore, the improvement of national 
scientific basis might be a promising step to enhance scientific support of policy in 
developing countries like Vietnam.  
4.3. Optimizing international conservation projects by Vietnam - based 
professional integration 
From a perspective of scientific knowledge transfer, lack of a professional integration 
is one significant challenge of international conservation projects in Vietnam (i.e. 
ECOLIME and LLINC projects). In Vietnam, no departmental agency that is 
responsible for the integration of international projects could be observed. Both the 
ECOLIME project and LLINC project have made many attempts to integrate their 
innovative messages into biodiversity conservation themselves. However, their efforts 
were not successful (Do Thi et al., 2017; 2018a). Based on our research results, we 
have shown that the improvement of integration is very essential to optimize scientific 
knowledge transfer of international conservation projects in Vietnam (Do Thi et al., 
2017). Moreover, the task of integration should be conducted by Vietnamese research 
institutions (e.g. the VNUF) since they have good knowledge of Vietnam political 
context and they are able to make good communications with national actors. In line 
with this, we recommend two strategies to enhance the integration of international 
conservation projects in Vietnam (1) Integration should be implemented by Vietnam 
institutions (2) A new boundary organization should be established to conduct 
integration task for international projects. 
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esearch–integration–utilization; SLT, social learning theory.
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617-1381/© 2017 Elsevier GmbH. All rights reserved.complex problems of biodiversity loss and environmental change,
policymakers and managers should call for scientiﬁc solutions.
Although interest over the past few decades has been growing,
and biodiversity conservation is presently ranked high in political
agendas worldwide (Pullin & Knight, 2001, 2009; Schindler et al.,
2011), few studies have investigated the contributions of scien-
tiﬁc research to the formation and implementation of biodiversity
conservation policies.
Vietnam is an important biodiversity hotspot in Southeast Asia,
and it has been a focus of concern among international conserva-
tionorganizations, suchas theWorldWildlife Fund, FaunaandFlora
International (FFI), International Union for Conservation of Nature,
and Birdlife International, since the end of the 1990s. Through the
efforts of the Vietnamese government, supported by the ﬁnancial
and technical support of international donors, a system of 164 pro-
tected areas was established to protect the country’s remaining
forest resources. The number of protected areas in Vietnam is pre-
dicted to increase in the coming years (MARD, 2014). Although the
creation of protected areas remains an important aspect of any con-
servation plan (Adams & Hutton 2007; Cernea & Schmidt-Soltau,
2006), conservationists have begun to believe that they need to
seek new conservation strategies as well as solve their limitations
(Bruner et al., 2001;Bruner, Gullison, Rice, & Da Fonseca, 2001;
Salafsky & Wollenberg, 2000). In this context, scientiﬁc research
could be a good way to achieve long-term biodiversity conserva-
4 ature C
t
A
V
C
a
r
V
D
m
o
l
t
t
f
L
t
b
P
B
f
r
t
i
L
e
t
(
c
e
w
m
i
t
i
s
a
t
e
f
o
e
a
e
s
d
e
p
p
2
k
e
b
b
s
i
i H. Do Thi et al. / Journal for N
ion goals and reduce conﬂicts in nature conservation (Githiru, Lens,
driaensen, Mwang’ombe, & Matthysen, 2011).
The Ngoc Son Ngo Luong region is in Hoa Binh province, northern
ietnam. Ngoc Son Ngo Luong is the central part of the Pu Luong-
uc Phuong limestone range, which is, from the global perspective,
n important example of a karst ecosystem. Moreover, it is the one
emaining large area of lowland and limestone forest in northern
ietnam (FFI, 2002). This area supports the habitat of the endemic
elacour’s Langur (Trachypithecus delacouri), which is one of the 25
ost threatened primate species in the world (FFI, 2002). Because
f the importance of protecting the entire Pu Luong-Cuc Phuong
imestone range, the Hoa Binh provincial government established
he Ngoc Son Ngo Luong Nature Reserve (Nature Reserve) through
he support of the Limestone Landscape: Improving Negotiation
or Conservation Project (LLINCP) and the Pu Luong-Cuc Phuong
imestone Landscape Conservation Project (Pu Luong Project) in
he form of a feasibility study. The Nature Reserve is an important
iodiversity corridor for the movement of fauna and ﬂora between
u Luong Nature Reserve and Cuc Phuong National Park (FFI, 2002).
The LLINCP was a joint research project of Vietnamese and
elgian scientists to develop a landscape and management plan
or a biodiversity conservation area in the Ngoc Son Ngo Luong
egion (LLINCP, 2002). The Pu Luong Project was set up to protect
his area and its endangered wildlife by delivering many activ-
ties designed to address current conservation issues in the Pu
uong-Cuc Phuong limestone region (FFI, 2002). To support the
stablishment of the Nature Reserve, the Pu Luong Project con-
racted with Forest Inventory and Planning Institute of Vietnam
FIPI) to conduct the feasibility study for the establishment pro-
ess. Although LLINCP and FIPI contributed scientiﬁc support to the
stablishment of the Nature Reserve, their contributions differed
ith respect to scientiﬁc value and practical application.
This study used the Research–Integration–Utilization (RIU)
odel of scientiﬁc knowledge transfer to analyze the research,
ntegration, and utilization activities during the establishment of
he Nature Reserve. The analysis of scientiﬁc knowledge transfer
n this case revealed the successes and failures of the scientiﬁc
upport for Vietnam’s biodiversity conservation policy. This study
nalyzed the transfer of scientiﬁc results from national and interna-
ional research efforts for the conservation of biodiversity regarding
stablishment concerns. The central research questions were as
ollows.
(1) What did scientiﬁc support contribute to the establishment
f the Nature Reserve?
(2) How can the successes or failures of scientiﬁc support of the
stablishment of the Nature Reserve be explained?
The balance of this paper is structured as follows. First, the RIU
nalytical framework model is described, which is followed by an
xplanation of the research methods. Second, the empirical case
tudy of the establishment of the Nature Reserve is elaborated to
emonstrate the successes and failures of scientiﬁc support to the
stablishment process. Last, conclusions based on the results are
resented to help design options to strengthen practical scientiﬁc
olicy support.
. Analytical framework: The RIU model of scientiﬁc
nowledge transfer
The RIU model was used to investigate the contributions of sci-
ntiﬁc support and its successes and failures regarding Vietnam’s
iodiversity conservation policy. The RIU model was  developed
y Böcher and Krott through their research projects involving
cientiﬁc knowledge transfer for environmental and forest pol-
cy (Böcher & Krott, 2016). Their work compiled interesting cases
n which scientiﬁc knowledge was successfully transferred. Sinceonservation 38 (2017) 3–10
then, the RIU model has been further developed and applied to
cases of scientiﬁc knowledge transfer regarding the natural envi-
ronment in Europe and at the international level (Böcher & Krott,
2016; Dharmawan, Böcher, & Krott, 2016; Heim & Böcher, 2016).
The RIU model differs from alternative models of scientiﬁc
knowledge transfer, such as the linear, functional, and co-
production models (Böcher & Krott, 2014). Under the linear model,
scientiﬁc knowledge ﬂows directly from science to application via
political stakeholders. However, in reality, a linear scientiﬁc knowl-
edge transfer is rare because it cannot directly function within
the conﬂicting perspectives of science (seeking truth) and politics
(seeking power) (Böcher & Krott, 2014). The functional model also
underscores the fundamental incompatibility between the scien-
tiﬁc and political systems (Miller, 2009), revealing that the relevant
actors use scientiﬁc results to serve their personal interests and
ignore the epistemic core of the scientiﬁc results. This model clearly
reﬂects the rationale of politics, but it underestimates the observ-
able epistemic inﬂuence of scientiﬁc solutions on political and
practical decisions (Böcher & Krott, 2014). The co-production model
of scientiﬁc knowledge transfer was  put forth by Hulme (2009). It
highlights the importance of the scientiﬁc and unscientiﬁc argu-
ments that inﬂuence policymaking processes (Hulme, 2009). The
co-production model can explain the relationship between science
and policy in modern societies where policy decisions are based on
scientiﬁc insights as well as on social and political factors (Böcher &
Krott, 2014). However, the co-production model lacks a clear way
to analyze exactly what happens between practice and science in
the co-production process and the part played by political power
in the support or disregard of scientiﬁc results.
Under the RIU model, the scientiﬁc knowledge transfer pro-
cess is understood as linkages among research, integration, and
utilization (Böcher & Krott, 2016). Research is understood as the
production of a particular type of knowledge created using sci-
entiﬁc principles, methods, and standards (Böcher & Krott, 2016).
Integration refers to the active bi-directional selection of research
results relevant to the various stakeholders. In integration, research
results are selected using criteria based on practical demand
(Böcher & Krott, 2014, 2016). Practical demands for scientiﬁc solu-
tions also can guide questions for further research (Böcher & Krott,
2014). The criteria applied to assess integration activities include
orientation toward public goals, relevance to the political process,
relevance to allies, and target-group oriented to intermediation
through appropriate media. Utilization is the practical use of sci-
entiﬁc knowledge by stakeholders. The potential products could be
practical, and scientiﬁc utilization could take many forms, such as
laws, decisions on implementation, or creation of political organi-
zations (Böcher & Krott, 2016). The criteria of the RIU model for
assessing utilization comprise contributions to democracy, contri-
butions to the rule of law, contributions to successful governance,
appropriate solutions to problems, and participation in scientiﬁc
discourse. In this study, the RIU model and its criteria were used
to identify the contributions of scientiﬁc research support to the
biodiversity conservation policy of Vietnam in the establishment
of the Nature Reserve.
3. Materials and methods
3.1. Study site
The Nature Reserve is located in southwest Hoa Binh province
in northern Vietnam (Fig. 1). It lies between 20◦31′ and 20◦30′northern latitude and 105◦15′ and 105◦29′eastern latitude (Birdlife
International, 2009). The Nature Reserve comprises the central part
of the Pu Luong-Cuc Phuong limestone range, which is a globally
important karst ecosystem (FFI, 2002).
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The Pu Luong-Cuc Phuong limestone range is home to many rare
nd endemic animals, notably the seriously endangered Delacour’s
angur, which is one of Vietnam’s important endemic species and a
op priority in Vietnam’s National Primate Action Plan (FFI, 2002).
he Pu Luong-Cuc Phuong limestone range has been identiﬁed as
 global center for plant biodiversity and includes examples of 18%
f Vietnam’s entire ﬂoral spectrum (FFI, 2002). The risks to biodi-
ersity in this area have been identiﬁed as hunting, poaching, fuel
ood collection, gold mining, limestone mining, and agricultural
and encroachment (FFI, 2002). To conserve the entire limestone
ange, three protected areas were established in 1962, 1999, and
004. These areas are Cuc Phuong National Park, which is the old-
st national park in Vietnam, at the eastern end of the range, and
u Luong Nature Reserve at the western end of the range. Then, the
ature Reserve (the object of this study) was established in 2004
s a biodiversity corridor between the two previously established
rotected areas.
The Nature Reserve comprises 19,254 ha, of which the strictly
rotected zone is 12,717 ha, the rehabilitation zone is 6526 ha,
nd the administrative zone is 11 ha (NSNL, 2009). The Nature
eserve is home to about 13,409 people, all of Muong ethnic back-
round (NSNL, 2011). Before the Nature Reserve was established
n 2004, forest resources, such as timber, non-timber forest prod-
cts, wild animals, and medicinal plants were the major subsistence
esources of the local communities (FFI, 2003). With the advent of
he Nature Reserve, all activities that exploited the forest resources
ere forbidden, including hunting, logging, and gathering non-
imber forest products (FFI, 2006). The local people, who lacked
gricultural lands, had fewer resources after the forestland was
esignated for the Nature Reserve.
The establishment of the Nature Reserve was  funded by the
LINCP and the Pu Luong Project through a feasibility study.
he former is a research project of the Institute of Anthropol-
gy, the Research Institute on Geology and Mineral Resources in
anoi, and the University of Leuven in Belgium. The latter is a
oint conservation project of FFI and the Forest Protection Depart-
ent of Vietnam’s Ministry of Agriculture and Rural Development.
lthough it is an international conservation organization, FFI was
ot recognized by the Vietnamese government (Decision 08 in
001) as an entity with legal status to conduct feasibility studies
or protected areas in Vietnam (FFI, 2006). Thus, FFI contracted with
IPI to conduct the Nature Reserve’s establishment process.hern Vietnam (Map by Dinh Vu Xuan, 2016).
3.2. Data collection and analysis
This study is a qualitative case study of a single case using
familiar research methods for data collection, such as interviews
and surveys (Farquhar, 2012). Case study research is “an empirical
inquiry that investigates a contemporary phenomenon in depth
and within its real life context, especially when the boundaries
between phenomenon and context are not clearly evident” (Yin,
1989). In this case, the scientiﬁc support of Vietnam’s biodiver-
sity conservation policy was  explored via the establishment of the
Nature Reserve. In addition, the qualitative content analysis focus-
ing on language as the way  to communicate through text (Neuman,
2005) was used to analyze documents.
First, all archival documents related to two projects were col-
lected: the LLINCP and the Pu Luong Project. These archival data
were crucial to understanding the projects’ activities and their sci-
entiﬁc and practical outcomes. The archival sources were mostly
obtained from the libraries of the FFI, the Anthropology Institute,
the Research Institute on Geology and Mineral Resources, the Pu
Luong Nature Reserve, and the Nature Reserve. The documents
comprised project proposals, completion reports, technical reports,
progress reports, feasibility studies, consulting reports, publica-
tions, unpublished reports, scientiﬁc articles, books, decisions, and
informative documents. All of the documentation was  qualitatively
analyzed using the RIU model of scientiﬁc knowledge transfer.
Second, semi-structured interviews were conducted to collect
data on scientiﬁc research results, practical outcomes (applica-
tion), and political outcomes. Sixteen interviews were conducted
by a Vietnamese researcher to collect data from a variety of stake-
holders in the establishment process of the Nature Reserve, such
as researchers, governmental staff, forest rangers, and community
representatives. Table 1 provides information on the identities and
dates of the interviews. The selection of interviewees was based
on their roles and extents of participation in the establishment of
the Nature Reserve. Non-participants in the establishment process
who were scientists with deep knowledge on forest ecology, biodi-
versity conservation, and social science were invited to participate
in interviews. Interviewing non-participants allowed for objective
assessment of the scientiﬁc quality of the research and its inﬂu-
ence on Vietnam’s biodiversity conservation policy. The interviews
lasted between one and one-half to two  hours and were conducted
in Vietnamese.
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Table 1
List of interviewees.
Interview Afﬁliation Date
1 Senior researcher, Ethnology Institute 12/03/2015
2  Senior Researcher, Ethnology Institute 12/04/2015
3  Senior Researcher, Institute of Geology
and Mineral Resources
11/14/2015
4  Senior Researcher, Ethnology Institute 01/10/2016
5  Senior Researcher, Institute of Geology
and Mineral Resources
11/15/2015
6  Senior Researcher, Forest Inventory
and Planning Institute (FIPI)
12/22/2015
7 Manager, FFI Vietnam (by email) 10/2015
8  Manager of Pu Luong Project, FFI
Vietnam
10/10/2015
9  Director of Nature Conservation
Department
11/25/2015
10 Director of Hoa Binh Forest Protection
Department
12/08/2015
11 Former director of Management Board
of  Ngoc Son Ngo Luong Nature Reserve
12/13/2015
12 Forest ranger of Ngo Son Ngo Luong
Nature Reserve
12/15/2015
13 Forest ranger of Ngo Son Ngo Luong
Nature Reserve
12/16/2015
14 Local People of Ngoc Son Ngo Luong 12/17/015
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t15  Local People of Ngoc Son Ngo Luong 12/18/2015
16  Expert, Leuven University (by email) 02/2016
Third, scientiﬁc publications of the LLINCP, the Pu Luong Project,
nd FIPI at the international and national levels were studied to
ssess whether researchers’ policy advice was based on the cur-
ent scientiﬁc research. Minutes of meetings and workshops on the
stablishment process were also used in the data analysis. There
ere two scientiﬁc research sources produced by the LLINCP and
IPI for formulating the Nature Reserve. The analysis of the research,
ntegration, and utilization activities identiﬁed the contributions of
he scientiﬁc support to Vietnam’s biodiversity conservation policy.
. Results and discussion
.1. Research projects for establishing the nature reserve
The idea of establishing a protected area as a biodiversity cor-
idor between Pu Luong Nature Reserve and Cuc Phuong National
ark was initiated by the Hoa Binh provincial government in 2002
iming to conserve the entire Pu Luong-Cuc Phuong limestone
ange. A feasibility study was conducted by the LLINCP and FIPI
etween August 2003 and March 2004 to support the Hoa Binh
overnment’s efforts. Under Vietnamese law, a feasibility study is
ne of two key documents that must be submitted for the decision-
aking process to designate a protected area (the other is an
nvestment plan). The Nature Reserve’s feasibility study focused
n scientiﬁc research in four areas: (1) socioeconomic character-
stics and analyses of people’s perceptions and expectations, (2)
eological characteristics, (3) ﬂora and fauna, and (4) the land-use
ituation at the time.
The ﬁrst research area was researched by the Institute of Anthro-
ology and Leuven University, Belgium using the LLINCP, and
he geological research was conducted by the Research Institute
n Geology and Mineral Resources using the LLINCP. The FIPI
esearchers were responsible for research on ﬂora and fauna and
and uses through ﬁnancial support of the Pu Luong Project. Thus,
he four areas of the feasibility study were divided between the
wo projects and conducted by three organizations. There were
hree important concerns in the feasibility study related to the
stablishment process: (1) type of protected area, (2) external and
nternal boundaries, and (3) community participation in managing
he protected area. The LLINCP and FIPI aimed to support a selec-onservation 38 (2017) 3–10
tion of solutions relevant to the main three concerns through the
application of their research results. The feasibility study was  fully
funded by the Flemish Interuniversity Council Belgium regarding
the LLINCP’s portion and Global Environmental Facility regarding
the Pu Luong Project’s portion.
The four research activities generally aimed to support the
policy on biodiversity conservation. Under the RIU model of scien-
tiﬁc knowledge transfer, the research projects needed to conduct
research and perform integration to achieve utilization. The LLINCP
and FIPI (funded by Pu Luong Project) produced different results
(Table 2). Table 2 explains those results with respect to the RIU
components of research, integration, and utilization.
4.2. LLINCP scientiﬁc research for establishing the nature reserve
The researchers of the Institute of Anthropology and Leuven
University studied the socioeconomic characteristics of the Ngoc
Son Ngo Luong region, land allocation, forest management, and
the perceptions and expectations of stakeholders about the antici-
pated Nature Reserve. Final reports on their research activities were
completed in 2004. The analysis of the political context and socioe-
conomic characteristics of the Ngoc Son Ngo Luong region found
that collaborative forest management had existed in the area, ever
since the forestland was allocated to the households with land-use
certiﬁcates provided by the Hoa Binh Provincial People’s Commit-
tee (LLINCP, 2004). Thus, the creation of the Nature Reserve to
exclude the local people was possibly not a reasonable solution for
the Ngoc Son Ngo Luong region (LLINCP, 2004). The LLINCP results
suggested that, apart from the option of establishing the Nature
Reserve, other options under the existing legislation might be more
effective. Based on international and national studies, and the par-
ticular context of Ngoc Son-Ngo Luong region, the results suggested
eight distinct options for the Ngoc Son Ngo Luong area as follows.
• nature reserve
• national park
• species and habitat conservation area
• cultural and historical environmental or landscape conservation
area
• UNESCO human and biosphere reserve
• local or provincial forest reserve
• allocated land-use certiﬁcation of forest-land use
• allocated forest-protection contracts
Based on the research of geological characteristics, the LLINCP
produced three boundary options for the anticipated Nature
Reserve, one natural and two  administrative boundary plans, for
the selection process (RIGMR, 2003).
In the LLINCP research, the Vietnamese and Belgian researchers
applied SLT to promote strategies for multiple-stakeholder ecosys-
tem management in the context of establishing the Nature Reserve
(LLINCP, 2002). They aimed to attract all of the stakeholders’ inter-
ests into the negotiating process, which was considered a social
learning process. The research by LLINCP for the feasibility study of
the Ngoc Son Ngo Luong region was  conducted in compliance with
sound scientiﬁc practices by the Vietnamese and Belgian scientists.
That aspect of the study involved reviewing the legal framework
for special-use forests in Vietnam and assessing international and
national previous scientiﬁc research conducted in the Pu Luong-Cuc
Phuong region.
SLT was  applied as an interpretive framework for understand-
ing the establishment process of the Nature Reserve. Social science
research methods were used by LLINCP to collect and analyze ﬁeld
data, such as discourse analysis, interview data, and feedback meet-
ings. The LLINCP research strengthened the orientation toward
multiple-stakeholder ecosystem management via the Institution
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Table  2
Success or failure of scientiﬁc support of the conservation policy.a
Activities of the
RIU model
Criteria LLINCP FIPI (Pu Luong Project)
Description Description
Research Assesses current scientiﬁc
information
+ Assessment of national and
international scientiﬁc sources
– Limited review of national and
international scientiﬁc sources
Complies with procedures of sound
scientiﬁc practice
+ Clearly documented research
procedures and results
Strong Social learning theory (SLT)
Six publications on national level
(the Netherlands and Vietnam)
– Documented research procedures
unclear
No publications
Cooperates with external scientiﬁc
projects and institutions
+ Cooperation with Pu Luong Project
and FFI
+ Cooperation with LLINCP
Provides independent
meaningfulness of scientiﬁc
ﬁndings
+ Independent meaningful feasibility
study
+ Independent meaningful feasibility
study
Integration Oriented toward public goals ++ Oriented toward three main public
goals (protecting nature,
participation of local people and
local livelihood)
++ Oriented toward one main public
goal of protecting nature
Relevant to political processes – Empowerment of people not
helpful for strengthening state
policy
+ Establishment of natural reserve is
supporting strong state policy
Relevant to allies – No national allies
International allies for just a short
time
++ Powerful ally: Provincial Peopleı´s
Committee
Target−group  oriented
intermediation for the right media
+− Many communication activities
Innovative message not
understandable to local people
+ Message in the expectations of the
government and local people
Good communication with the
provincial government
Utilization Contributes to democracy +− Failed concept of empowerment – No participatory efforts
Contributes to rule of law – No regulation ++ Legally binding establishment of
Ngoc Son Ngo Luong in 2004
Contributes to good governance +− Partial information and
involvement of international actors
Failed information and
involvement of local civil society
– No information or involvement of
civil society and little contributions
of international actors
Provides appropriate solutions to
problems
– No applied scientiﬁc results – Scientiﬁc results do not solve
tension between conservation and
development
Illegal use continues
Participates in the scientiﬁc + Scientiﬁc papers – No written scientiﬁc product
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a Score on the fulﬁllment of the criteria from strong to weak: ++, +, +−, −, −−.
f Anthropology (LLINCP, 2007). The researchers of the Institute of
nthropology and Leuven University were integrated into the Pu
uong Project activities involving biodiversity conservation in the
ntire Pu Luong-Cuc Phuong limestone range. In August 2003, the
LINCP, the Pu Luong Project, and FIPI entered into an agreement to
eﬁne the nature and extent of the relevant parties’ involvement
n the feasibility study. This was a cooperation between a research
roject (LLINCP) and an international non-governmental organi-
ation (FFI) working in the same region of Pu Luong-Cuc Phuong
ith the same research target of biodiversity conservation to avoid
verlapping their research activities (Böcher & Krott 2014, 2016).
One important indicator of the high quality of scientiﬁc research
s the presentation of the research results to the scientiﬁc commu-
ity and the publication of scientiﬁc papers (Böcher & Krott, 2016).
he LLINCP produced six published papers at the national level in
ietnamese social science journals, indicating the scientiﬁc qual-
ty of their studies. The key ﬁndings on the LLINCP mostly were
resented in 2004 at the International Transdisciplinary Confer-
nce on Development and Conservation of Karst Regions (Batelaan
t al., 2004). Some of the results related to social learning were
ncluded in a book, Social Learning: Towards a Sustainable World,
ublished by Wageningen Academic Publisher in 2007. In this book,
he researchers presented the main ﬁndings of their application of
LT in the context of biodiversity conservation in Ngoc Son NgoLuong (Wildemeersch, 2007). All of their methods and results were
well documented in their reports on the LLINCP.
4.3. FIPI scientiﬁc research for establishing the nature reserve
FIPI was  contracted by FFI to conduct the two aspects of the
feasibility study of the Ngoc Son Ngo Luong region through the
Pu Luong Project. FIPI studied the characteristics of the ﬂora and
fauna, forest vegetation cover, and the status of land use in the Ngoc
Son Ngo Luong region. FIPI assessed the extent of ﬂora and fauna
diversities, the valuable and rare species, and the importance of the
ecological system (FIPI, 2004). However, its research methods were
not presented clearly in the documentation and the documents did
not refer to national or international scientiﬁc sources. The results
of the within study’s literature search found that the FIPI results
have not been published.
Under the RIU model, the FIPI research does not qualify as “good”
science. However, the research on the LLINCP and FIPI both con-
tributed to the feasibility study for the establishment of the Nature
Reserve. The feasibility study results successfully provided options
for decision-making in the establishment of the Nature Reserve. The
LLINCP and FIPI scientists had distinct perspectives that led them to
develop different options for the selection process on the conserva-
tion of the Ngoc Son Ngo Luong region, and the scientiﬁc quality of
the two sources of research was quite different (Table 2 above). The
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LINCP produced new, theory-based, and independently meaning-
ul results, whereas the FIPI research was weak on theory and data,
lthough it also produced an independently meaningful result.
.4. Integration in the establishment of the nature reserve
Successful transfer of scientiﬁc knowledge depends on integra-
ion activities as deﬁned above (Böcher & Krott, 2014; Dharmawan,
öcher, & Krott, 2016; Heim & Böcher, 2016). This study analyzed
he integration activities to determine whether the researchers
elected their research questions and presented ﬁndings relevant
o public goals, political processes, allies, and target groups oriented
o intermediation.
.1.1. Integration of the LLINCP research
The LLINCP research for establishing the Nature Reserve was
riented towards three public goals: nature conservation, improve-
ent of local livelihoods, and involvement of local people. The
LINCP tried to engage local people and their interests in the
stablishment process through their research activities, and they
xpected the Hoa Binh provincial government to agree to estab-
ish a collaborative forest management model in the Pu Luong Cuc
huong region. Based on its research results, the LLINCP claimed
hat involving local people was necessary for conserving the Ngoc
on Ngo Luong region because their lives had greatly depended on
orest resources for many generations. The LLINCP scientists argued
n behalf of a collaborative forest management model with direct
ocal participation, which they argued could reduce the anticipated
ension among the three public goals. The communities that were
xpected to have an inﬂuence on the establishment of the Nature
eserve were invited to participate in the process. However, during
 seminar in Hoa Binh on March 16, 2004, the interests of the local
eople were ignored by the powerful stakeholders (Nguyen, 2009).
The notion of a collaborative forest management model based on
he LLINCP research results was not relevant to Vietnam’s political
rocess, which privileges the power of the state over the empow-
rment of local people. Therefore, the collaborative plan did not
eceive support from national allies. FFI (FIPI’s funder) supported
he LLINCP research results, but, in this case, the FFI, which was
n advisor and funder, was in the region for only a short time
four years). Thus, the FFI had little inﬂuence on the establish-
ent process. Moreover, the local people expected to participate
n conserving the area, but their power to effect participation was
eak and the powerful stakeholders were unconcerned about their
nterests.
The LLINCP tried to communicate with the local people
hrough its research activities, interviews, meetings, and seminars.
owever, their communication was not successful because the
nformation ﬂow between the district and the community was dis-
upted. Two of six concerned communities were not fully informed
f the Hoa Binh province’s plan to create the Nature Reserve on their
and. The communication method was unilateral rather than multi-
ateral (Wildemeersch, 2007). Therefore, the LLINCP was ineffective
nd the provincial government and local people did not under-
tand the innovative messages about collaborative management
nd social learning disseminated by the LLINCP.
.4.2. Integration of the FIPI research
The FIPI research focused on the public goal of biodiversity
onservation, which was in accord with international stakehold-
rs and the provincial government. The establishment of the
ature Reserve conformed to Vietnam’s political processes, which
trengthen the power of state agencies related to forest conserva-
ion. Thus, the FIPI research results gained support from national
llies. During negotiations on the establishment of the Nature
eserve, Hoa Binh Provincial People’s Committee and Hoa Binh For-onservation 38 (2017) 3–10
est Protection Department always worked with the FIPI researchers
to select solutions. Choosing to establish a nature reserve was a
reasonable option for the Hoa Binh provincial government and
somewhat expected by the local people because that option took
Vietnam’s traditional approach to forest conservation. Establishing
protected areas to conserve nature had been implemented in many
areas in Vietnam (Phuong & Dung, 2001).
Regarding the Nature Reserve’s boundaries, FIPI scientists
offered four options based on their research. However, during the
selection process (integration), FIPI leaned toward using the admin-
istrative borders as the boundaries. This idea was  consistent with
Vietnam’s political processes. That option could have created many
advantages for protection and management; however, the option
of using administrative boundaries did not meet the requirements
of a biodiversity corridor because the Nature Reserve would not
be physically adjacent to Cuc Phuong National Park (FIPI, 2004).
From the perspective of the geological research, the scientist at
the Research Institute on Geology and Mineral Resources proposed
the natural boundaries, which included almost all of the ecosystem
of the region’s limestone range from Pu Luong Nature Reserve to
Cuc Phuong National Park. That option would have been relevant
to biodiversity conservation. However, it also had many potential
disadvantages for management because its boundaries were inside
the conﬁnes of 16 administrative units (communities) (FIPI, 2004).
Therefore, the provincial government did not support the option of
natural boundaries. The natural boundaries were not reasonable to
the provincial government or the local people.
The FIPI researchers apparently communicated well with the
provincial government, which had the most decision-making
power for establishing the Nature Reserve. However, FIPI did not
communicate with the local people because it knew that the local
people were weak stakeholders with no power in the decision-
making process. Therefore, the plan to establish the Nature Reserve
used the administrative boundaries, including part of the Tan
My community, to create the corridor between Pu Luong Nature
Reserve and Cuc Phuong National Park, which was subsequently
submitted to the Ministry of Agriculture and Rural Development
for approval. This ﬁnal solution to the question of boundaries was
the second option of Research Institute on Geology and Mineral
Resources (LLINCP) and the fourth option of FIPI.
In conclusion, FIPI conducted a strong integration phase
whereas the LLINCP had serious weaknesses in integration.
Although both studies focused on the public goal of biodiversity
conservation, the other public goal of the LLINCP (social learning)
was not strong in Vietnam. The FIPI options were relevant regard-
ing Vietnam’s political processes and it engaged national allies. The
LLINCP options were not consistent with political processes and
it failed to obtain national allies. The FIPI scientists developed suc-
cessful communication with powerful stakeholders, and the LLINCP
efforts to communicate with the local people were not effective.
4.5. Utilization in the establishment of the nature reserve
Under the RIU model, utilization concerns the active use of
research results by stakeholders in politics or application (Böcher
& Krott, 2014, 2016). The criteria used to assess the quality of uti-
lization are (1) contributions to democracy, (2) contributions to
the rule of law, (3) contributions to good governance, (4) appro-
priate solutions to problems, and (5) participation in the scientiﬁc
discourse.
4.5.1. Utilization of the LLINCP research
The LLINCP results were not applied by the provincial govern-
ment or by the local people. The options proposed by the LLINCP
were not seriously considered (LLINCP, 2004). The powerful actors
at the provincial and district levels focused only on the conserva-
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ion of forests regarding prohibited areas, which were deﬁned in
n exclusive way. The options to allocate forestland classiﬁed as
rotected forests under land-use certiﬁcates (LLINCP option 7) or
ypes of contracts (LLINCP option 8) were ignored by the powerful
ctors.
However, the LLINCP was successful regarding scientiﬁc
tilization because it applied SLT and a new approach of
ulti-stakeholder ecosystem management through the research
onducted by the Institute of Anthropology. Six scientiﬁc papers
ere published at the national level, a book was published in
he Netherlands, and presentations were given at the 2004 inter-
ational conference on Conservation and Development of Karst
egions. With the support of the LLINCP, one doctoral student and
ne master’s student successfully used SLT in the context of the
stablishment of the Nature Reserve in their theses.
.5.2. Utilization of the FIPI research
The FIPI research results did not contribute to scientiﬁc uti-
ization because there are no known publications or scientiﬁc
iscourses. However, FIPI succeeded regarding political and practi-
al utilization. As a result, Hoa Binh provincial People’s Committee
ntered into decision No. 2714 (December 28, 2004) establishing
he Nature Reserve based on FIPI’s part in the feasibility study.
he establishment the Nature Reserve in this area meant that the
orestland that had been allocated to local households was revoked
nd put under the government’s protection. The Nature Reserve
s in the special-use forest category of Vietnam’s forest classiﬁ-
ation system. The Vietnamese special-use forest laws state that
ll exploited activities are forbidden, including hunting, logging,
nd collecting non-timber forest products. Upon the establishment
f the Nature Reserve, the local people lost access to important
urvival resources. Due to the strong need of local people, there
s a danger that the illegal uses of the forest resources will likely
ncrease.
To convince stakeholders of the feasibility of establishing the
ature Reserve, FIPI promised to develop a plan to support the local
eople. However, that plan was never implemented. In response,
he local people resisted in many different ways (NSNL, 2006,
007, 2008). They still continued exploiting forest resources inside
he nature reserve, which signiﬁcantly increased because they no
onger owned the forestland (Nguyen, 2014).
A lengthy period ensued between the establishment of the
ature Reserve in 2004 and the formation of its management board
n 2006. During that gap, the Ngoc Son Ngo Luong region was
ot ofﬁcially managed by any governmental agencies and serious
xploitation of forest resources occurred (stated in interviews 11,
2, and 13). The slow and ineffectual implementation process and
he illegal exploitation suggest that the Nature Reserve as estab-
ished did not provide an appropriate local solution.
In comparison, the LLINCP was successful in scientiﬁc utilization
ecause it produced publications and scientiﬁc presentations. Its
esearch also contributed to developing SLT, although it failed to
nﬂuence politicians and had no effect on the local problems. The
oa Binh provincial government fully adopted the FIPI results and,
herefore, the recommended solution was not “good” governance
ecause it ignored the local people. The effect of the Nature Reserve
n the local people has been weak because their illegal exploitation
till occurred after the establishment of the Nature Reserve.
. ConclusionsConclusions can be drawn from the results of the study regard-
ng the applicability of the RIU model and the future of scientiﬁc
upport of biodiversity conservation policies.onservation 38 (2017) 3–10 9
5.1. Speciﬁed analysis by RIU-model
This study’s results demonstrate that the RIU model identiﬁed
the effectiveness of internationally-supported research by assess-
ing the extent of the transfer of scientiﬁc knowledge to conserve
and protect natural biodiversity. Two scientiﬁc projects, the LLINCP
and the FIPI (Pu Luong Project), embodied the activities of the
three RIU dimensions: research, integration, and utilization. The
two research projects signiﬁcantly differed regarding their success-
ful executions of these elements. The LLINCP was relatively strong
in research but weak in integration. It had no impact on practice
(utilization). On the other hand, FIPI was quite weak in research,
but was  professional in integration and achieved some measures
of success solving the problems in practice.
Based on the RIU model, the reason that the LLINCP failed was
not a case of weak science, but a wrong concept of integration.
The LLINCP expected some agreements among stakeholders about
involving the local people in biodiversity conservation. However,
this expectation proved to be wrong because the powerful stake-
holders did not act on the LLINCP’s ideas and the local people could
not support the LLINCP because they lacked the power to do so.
After four years, the international ﬁnancial support of the project
vanished. LLINCP’s only important utilization was in its dissem-
ination of scientiﬁc results valuable to the researchers and their
institutions.
The FIPI project was weak regarding research but it achieved
successful integration. FIPI carefully selected its scientiﬁc results
to present solutions that would likely garner support and be
implemented by the government. The researchers’ proposals were
recognized in practice as the most important basis for establish-
ing the Nature Reserve. Despite this success, FIPI’s solutions caused
serious problems regarding illegal uses of the Nature Reserve driven
by the local people’s need to survive.
5.2. Professional integration
Excellent scientiﬁc results and sound proposals would not have
local impacts unless research was  accompanied by professional
integration. Increased science or higher quality science will not
solve the problems of politicians’ ignorance. However, integration
can inﬂuence that situation. What is termed “good” integration
means that research accounts for the political importance of public
goals, interests, the various extents of power among relevant actors,
and the speciﬁc political processes of the involved regions. Integra-
tion concerns aspects of policy beneath the formal level, but it does
not demand scientiﬁc solutions that consider only the most power-
ful stakeholders. The realistic information on the actors, interests,
and power resources revealed by integration provides numerous
ways to link science with powerful actors (Böcher & Krott, 2016).
The RIU model stresses that integration means leaving the pro-
tected realm of pure science. Therefore, integration should not be
mingled with research; it should be professionally conducted as
a separate and distinct activity. Applied to the within case study,
it means that the scientists would remain designing social learn-
ing and the integrators would show them where to successfully
implement those ideas in the power-dominated political process.
5.3. Improvement of the local scientiﬁc basis
The results and solutions produced by the national research
organizations are well accepted by the powerful stakeholders.
The deﬁcit is only that they are scientiﬁcally weak. Strengthening
the national research organizations would be a promising way  to
improve scientiﬁc support of policy. The LLINCP in the within case
study supported the national research organization in principle.
However, its focus was on the innovative research of the interna-
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ional partners. A focus on strengthening national research through
 series of small steps would likely improve the ability to support
olicy. Even the most innovative international project cannot pro-
ide this support because it is conducted on a too high level with
oo much focus on the scientiﬁc problems of the donor country,
hich are not the same as the problems of science in the target
ountry.
.4. Improved communication between research and practice
A comparison of the LLINCP and FIPI revealed a paradox in which
here were signiﬁcant communication activities by the LLINCP, but
o meaningful transmission of the innovative message to local
eople and stakeholders. FIPI made scant effort to communicate,
ut its traditional concept was clearly understood by stakeholders
nd local people. This outcome suggests the challenges inherent
o communicating innovative scientiﬁc ideas. Improving commu-
ication in practice is indispensable, but the RIU model reminds
s that even perfect communication and understanding will not
ave the expected effect so long as professional integration has not
ielded a realistic power strategy for gathering political support of
he scientiﬁc solutions.
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Abstract A number of different approaches have been
used to explain the successes and failures of biodiversity
conservation strategies in developing countries. However,
to date, little attention has been paid toward assessing the
influence of knowledge transfer between science, policy,
and conservation practices in the implementation of these
strategies. Vietnam’s Pu Luong Cuc Phuong Conservation
Area is a globally important ecosystem, situated within a
limestone landscape and inhabited by hundreds of local
communities. Biodiversity conservation has become an
important part of sustainable development in this area. This
study analyzes three conservation strategies employed in
the Pu Luong Cuc Phuong Conservation Area by applying
the Research–Integration–Utilization (RIU) model of
scientific knowledge transfer. Our analyses reveal
weaknesses in scientific knowledge transfer arising from
low-quality research and poor integration strategies. Based
on our results, we developed recommendations to improve
research and integration in an effort to enhance science-
based policy support.
Keywords Biodiversity conservation  ICDP 
Poverty alleviation  Pu Luong Cuc Phuong  RIU model 
Scientific knowledge transfer
INTRODUCTION
There is increasing recognition of the importance of sci-
entific knowledge and science-based policy advice in the
environmental governance of global policy issues (e.g.,
biodiversity conservation and climate change) (Miller
2009; Biermann and Pattberg 2012; Pregernig and Bo¨cher
2012; Pregernig 2014). Given the complex causes of bio-
diversity loss and the challenges involved in successfully
implementing conservation strategies (Wood et al. 2000;
Saterson et al. 2004), policymakers increasingly rely on
science-based solutions to address them (Perrings et al.
2011; Young et al. 2014; Nessho¨ver et al. 2016). In 2012,
the newly established intergovernmental science–policy
platform on biodiversity and ecosystem services (IPBES)
emphasized strengthening scientific research and science–
policy interfaces for more effective biodiversity conserva-
tion (Chapason and van den Hove 2009). However, some
of the problems with the conservation science–policy
nexus may emanate from unreasonable expectations about
how and how much science can contribute to wise deci-
sion-making in policy processes (Dietz and Stern 1998;
Koetz et al. 2008, 2009). Thus, there is an urgent need to
better understand the factors influencing the transfer of
scientific knowledge to policy-making in conservation
practice.
Studies show that the loss of biodiversity will continue
at an alarming rate over the twenty-first century (Pereira
et al. 2010). In response, conservationists and policymakers
have promoted many conservation strategies to protect the
remaining biodiversity (Salafsky and Wollenberg 2000;
Saterson et al. 2004; Brooks et al. 2006). However,
empirical evidence demonstrates that conservation strate-
gies, especially in developing countries, which ignore
livelihood concerns and development goals of local popu-
lations, are ineffective (Arnold 2002; McShane 2003;
Barrett et al. 2005). Therefore, conservation strategies that
attempt to reconcile the benefits of biodiversity conserva-
tion and local development (like the Integrated Conserva-
tion and Development Projects (ICDPs)) have been widely
Electronic supplementary material The online version of this
article (https://doi.org/10.1007/s13280-017-0999-2) contains supple-
mentary material, which is available to authorized users.
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implemented since the 1980s (Wells and McShane 2004).
Despite their promises to deliver positive outcomes for
both biodiversity conservation and poverty alleviation,
ICDPs have shown mixed results (Adams et al. 2004;
Garnett et al. 2007; Brooks et al. 2012). The desire for
win–win scenarios for conservation and development have
rarely been fulfilled in practice (Christensen 2004; Wells
and McShane 2004).
Recognizing the multiple perspectives of ICDP out-
comes, a number of approaches have been developed to
test hypotheses regarding ICDP successes and failures
(Salafsky et al. 2001; Agrawal and Chhatre 2006; Brooks
et al. 2006). Brooks et al. (2006) used four different groups
of criteria to measure project outcomes (ecological, eco-
nomic, attitudinal, and behavioral), while Winkler (2011)
used a bioeconomic model of open-access habitat and
wildlife exploitation to show that the breakdown of socially
optimal levels of conservation could be the root of failure.
From an institutionalist perspective, Brown (2002) argued
that misconceptions about four key elements (community,
participation, empowerment, and sustainability) contribute
to the failure of ICDPs. Some economists have critiqued
ICDP approaches as insufficient for creating real incentives
for substantial conservation measures (Ferraro and Kiss
2002). For those engaging in a protection-oriented
approach to conservation, ICDPs are too social, meaning
that the ICDP contributes more to the public interests of
human communities than to substantial biodiversity pro-
tection. For those undertaking community-based forest
management, ICDPs represent a means to support the
established governmental actors and outsiders of local
communities (Lovett and Ockwell 2010). Despite these
studies, there remains a surprising lack of empirically
substantiated research that attempts to explain the failure of
ICDPs by investigating potential problems with the
underlying science–policy interface. That is our starting
point, as we want to investigate the effectiveness of the
science–policy interface and its role in biodiversity con-
servation and poverty alleviation reconciliation as impor-
tant prerequisites for the success of ICDPs. Thus, our
guiding research question is this: Can the successes and
failures of biodiversity conservation strategies in ICDPs be
explained by the relationship between scientific research
and the policy-making process?
To better understand successes and failures of ICDPs in
regard to using science-based information in policy-mak-
ing, we apply a new model of scientific knowledge transfer,
the Research–Integration–Utilization (RIU) model, as our
analytic tool. The RIU model states that successful
knowledge transfer at the science–policy interface requires
a combination of research that is relevant to solving prac-
tical problems, and strategic integration between science,
policies, and practice to allow long-term implementation of
the suggested solutions. The RIU model was developed
based on various research projects that addressed scientific
knowledge transfer for environmental and forest policy in
Germany (Bo¨cher and Krott 2014, 2016; Bo¨cher 2016;
Heim and Bo¨cher 2016) and Eastern Europe (Stevanov
et al. 2013). It has also been applied to environmental study
and policy interfaces at an international level (Nagasaka
et al. 2016; Dharmawan et al. 2016, 2017; Do Thi et al.
2017). In this study, we applied the RIU model as an
analytic framework to investigate three conservation
strategies including efficient land use; link biodiversity
conservation to poverty alleviation; and restricted use of
natural resources, which were implemented in the Pu
Luong Cuc Phuong Limestone Landscape Conservation
Project (ECOLIME project) in Vietnam.
We begin by describing the RIU model that serves as
our analytic framework and explaining the research
methodology. We then elaborate on the empirical case
study of the ECOLIME project to demonstrate the influ-
ence of knowledge transfer on the success of science-based
policy support for three strategies that combine biodiver-
sity conservation and poverty alleviation. Finally, based on
the analytic results, we present conclusions regarding
potential improvements for research and integration to
enhance science-based policy support for conservation
policy in Vietnam.
THEORETICAL FRAMEWORK: THE RIU MODEL
OF SCIENTIFIC KNOWLEDGE TRANSFER
The RIU model differs from classical linear models of
scientific knowledge transfer, in which ‘‘pure science’’
directly influences the politics by political stakeholders,
and the policy-making process is considered to comprise
rational problem-solving activities (Guston 2001; Hulme
2009; Beck 2011). However, such linear scientific knowl-
edge transfer is rare because it cannot directly function
within the different underlying rationalities of science (the
search for truth) and politics (the search for power) (Krott
2012; Bo¨cher and Krott 2014).
The RIU model assumes that policies are the results of
co-production between scientific arguments and political
reasoning. Thus, it differentiates between activities that are
integral to co-production at the microlevel. In this model,
scientific knowledge-transfer process is defined as the
connection between three central activities: Research (R),
Integration (I), and Utilization (U), each of which follows
its own logic (Bo¨cher and Krott 2014, 2016; Fig. 1).
Research is understood as the production of specific
knowledge by using scientific methods and standards. In
the RIU model, research that is used successfully for sci-
entific knowledge transfer must be of high quality, meaning
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it must be based on scientifically accepted principles,
methods, and standards, and include assessments of current
scientific information, compliance with procedures of good
scientific practice, cooperation with other scientific insti-
tutions and projects, independent meaningfulness of sci-
entific knowledge) (Bo¨cher and Krott 2014, 2016).
Integration is the interaction between scientific research
and political or practical application. In the integration
phase, stakeholders select research results appropriate for
problem-solving based on their practical demands (Bo¨cher
and Krott 2014, 2016). During this selection process,
practical and political reasoning drives the selection of
scientific findings. Thus, integration is crucial, as it can
selectively link the two spheres—science and (political)
practice (Bo¨cher and Krott 2014). Successful integration
leads to practical utilization of scientific results. Utilization
is the active use of science-based products by stakeholders.
Weak integration means that little or no utilization of sci-
entific results can be observed. The RIU model sets criteria
for assessing integration as an orientation of research
toward public goals, the applicability of scientific solutions
to practical problems, the relevance to allies, and target
group-oriented intermediation by means of the proper
media. The RIU model also emphasizes the relationship
between the criteria for successful knowledge transfer and
the specific actors serving as important allies (‘‘actors that
support knowledge transfer from science into political
practice by means of their power’’ (Bo¨cher and Krott
2016)) for knowledge transfer.
This study uses the RIU model as its scientific frame-
work to analyze three of the ECOLIME project’s conser-
vation strategies while considering the model’s criteria for
each aspect of scientific knowledge transfer—research,
integration, and utilization (Table S1). Accordingly, we
developed the following three hypotheses:
Hypothesis 1 Even if high-quality research has been
conducted, it might not be applicable in practice because of
weaknesses in the integration process.
Hypothesis 2 Low-quality research might fail to lead to
practical application, even with integration efforts by
powerful stakeholders.
Hypothesis 3 Results from high-quality research may be
selected during integration, but if the selection is only
oriented toward serving the interests of specific actors,
important public goals will not be met.
According to the RIU model, robust research and pro-
fessional integration are crucial for successful scientific
knowledge transfer. The first two hypotheses are formu-
lated to test two possible scientific knowledge-transfer
scenarios: strong, but weakly integrated, science and weak,
but strongly integrated, science. The RIU model suggests
that neither scenario will result in successful scientific
support in practice. Both hypotheses are relevant for ana-
lyzing our cases because in one case the scientists hoped
that their robust research would lead to the implementation
of practical solutions, while in another case, strong inte-
gration efforts were expected to be sufficient to generate a
real impact.
Concerning RIU model, implementation of scientific
knowledge transfer through strong integration changes the
practice in different ways. Some solutions benefit the
interests of specific powerful actors, while their effects fail
to serve common public interests. We formulated the third
hypothesis based on this possibility. These three hypothe-
ses guide our analysis of the scientific knowledge transfer
of three conservation strategies developed in the ECO-
LIME project.
MATERIALS AND METHODS
Study site
The Pu Luong Cuc Phuong (PLCP) limestone range is
located in north–central Vietnam (FFI 2002a; Fig. 2). The
limestone range covers approximately 170 000 ha and
encompasses the shared border areas of Thanh Hoa, Hoa
Fig. 1 The Research–Integration–Utilization (RIU) model of scientific knowledge transfer. Adapted from Bo¨cher and Krott (2016) and Bo¨cher
(2016)
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Binh, and Ninh Binh provinces (FFI 2002a). Owing to its
altitude range, orientation, and large size, the PLCP range
is recognized as a global karst ecosystem, supporting the
largest remaining area of lowland limestone forest in
northern Vietnam (FFI 2002a). PLCP forms part of the
Annamese Lowlands Endemic Bird Area (Stattersfield
et al. 1998) and includes a global center of plant diversity
(WWF and IUCN 1994). It supports the last population of
the endemic and critically endangered Delacour’s langur
(Trachypithecus delacouri), global population of which is
believed to number less than 300 individuals (Nadler et al.
2003). To conserve this important limestone ecosystem,
three protected areas were established in 1964, 1999, and
2004. These are the Cuc Phuong National Park (CPNP) at
the eastern end of the range, the Pu Luong Nature Reserve
(PLNR) at the western end of the range, and the Ngoc Son-
Ngo Luong Nature Reserve (NSNLNR) in the center,
forming a forest corridor between the CPNP and the PLNR.
A key feature of PLCP is the presence of hundreds of
local communities who depend on agricultural cultivation
and forest product exploitation (FFI 2002a). Threats
endangering biodiversity in this area include hunting,
poaching, fuelwood collection, gold mining, limestone
quarrying, and agricultural land encroachment (FFI
2002a). A long tradition of hunting has reduced popula-
tions of larger mammals, like the Indochinese tiger,
clouded leopard, Asiatic black bear, and serow, to critical
levels (FFI 2002a). Although various hunting methods are
practiced, the main threat is the use of homemade guns
(FFI 2002a).
The ECOLIME project is labeled as an ICDP that aims
to maintain the ecological integrity and cultural character
of PLCP by addressing current conservation issues and
building capacity for ecosystem management (FFI 2002a).
The project was divided into two phases. Phase 1
(2002–2006), funded by the Global Environment Facility
through the World Bank and the Spanish Agency for
International Cooperation, focused on biodiversity research
as well as law enforcement and protection. Phase 2
(2007–2009), funded by the Japan Social Development
Fund, emphasized community livelihood development
initiatives and raising awareness. Both phases were
implemented by the Fauna & Flora International (FFI)
Vietnam Conservation Support Program in partnership
Fig. 2 Pu Luong Cuc Phuong Conservation Area, northern Vietnam. Map by Dinh Vu Xuan 2016
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with the Forest Protection Department of the Vietnamese
Ministry of Agriculture and Rural Development. Technical
assistance was also provided by the German Development
Service (DED).
Data collection and analysis
Data collection
Empirically, this study is based on expert interviews and
document analyses. We collected documents from many
sources including the FFI library, central Forest Protection
Department, and the CPNP, PLNR, and NSNLNR libraries.
In total, 30 documents on the ECOLIME project were
collected, including project proposals, project completion
reports on Phases 1 and 2, technical reports, progress
reports, publications, unpublished reports, scientific arti-
cles, books, and policy documents. The purpose of the
extensive document analysis was to better understand the
motivation for the implementation of biodiversity conser-
vation strategies.
We conducted 24 semi-structured interviews between
October 2015 and February 2016, and eight interviews
between June and July 2017 (Table 1). Interviewees
included various stakeholders involved in the ECOLIME
project, such as researchers, governmental staff, project
staff, forest rangers, and community representatives. The
interview questions focused on introduced activities and
outcomes of the three conservation strategies in the PLCP
area. The interviews, lasting between one and 2 h, were
conducted in Vietnamese by a native researcher. The
results of the interviews were used to analyze the effects
and responses of conservation strategies.
Data analysis
All data from the interviews and document analysis were
interpreted following the triangulation method (Hussein
2015) to identify reliable information and data. Then, the
data were analyzed according to the main criteria of the
RIU model of scientific knowledge transfer. In addition, a
qualitative content analysis was conducted (Neuman 2005)
to examine the viability of our hypotheses.
In this study, we also used Salafsky and Wollenberg’s
(2000) conceptual framework to analyze the linkage strat-
egy between biodiversity conservation and livelihood
development in the study site. In this conceptual frame-
work, Salafsky and Wollenberg (2000) identified three
different approaches to reconcile the demands of conser-
vation and livelihood development: (1) no linkage, (2)
indirect linkage, and (3) direct linkage. The no linkage
approach claims to protect biodiversity by creating parks
and protected areas that exclude livelihood activities. The
indirect linkage approach tries to link livelihoods to con-
servation activities by providing economic substitutions to
local people. The direct linkage approach is based on
making livelihood activities dependent on biodiversity, and
thus directly linked to conservation goals.
RESULTS
In 2002, input research within the framework of the
ECOLIME project was initially commissioned by the
World Bank and FFI to provide scientific recommendations
for building conservation strategies in the PLCP area. The
Table 1 List of interviewees
Interview Affiliation
1 Manager, FFI Vietnam (by email)
2 Manager of ECOLIME project
3 Coordinator of ECOLIME project
4 Senior researcher, National University of Hanoi
5 Senior researcher, Center for Plant Conservation
6 Researcher, Ethnology Institute
7 Researcher, Ethnology Institute
8 Researcher, Vietnam National University of Forestry
9 Researcher, Vietnam National University of Forestry
10 Researcher, Vietnamese Academic of Forest Sciences
11 Researcher, FFI Vietnam
12 Researcher, FFI Vietnam
13 Director, PLNR
14 Former Director, PLNR
15 Former Director, NSNLNR
16 Director of Nature Conservation Department
17 Forest ranger, PLNR
18 Forest ranger, PLNR
19 Forest ranger, PLNR
20 Forest ranger, NSNLNR
21 Forest ranger, NSNLNR
22 Forest ranger, NSNLNR
23 Villager, PLNR
24 Villager, PLNR
25 Villager, PLNR
26 Villager, PLNR
27 Villager, PLNR
28 Villager, PLNR
29 Villager, PLNR
30 Villager, NSNLNR
31 Villager, NSNLNR
32 Villager, NSNLNR
FFI Fauna and Flora International, ECOLIME Pu Luong Cuc Phuong
Limestone Landscape Conservation Project, PLNR Pu Luong Nature
Reserve, NSNLNR Ngoc Son Ngo Luong Nature Reserve
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research was implemented by a team of international and
national researchers, as well as independent consultants.
From the perspective of conservation, the research indi-
cated that solutions to conservation problems in the PLCP
area would have to involve development programs to
reduce poverty, deflect forest use, subsidize the develop-
ment of alternative economic activities, and find substitutes
for forest resources (Apel et al. 2002). On this basis, the
ECOLIME project endeavored to implement three main
conservation strategies: (1) efficient land use, (2) link
biodiversity conservation to poverty alleviation, and (3)
restricted use of natural resources (Table 2). We employed
the RIU model to analyze the scientific knowledge transfer
and relationship between the quality of research and quality
of integration in these three strategies. These strategies
differed in terms of scientific bases, integration levels, and
utilization in practice.
High-quality research and weak integration
We examined Hypothesis 1 (high-quality research might
fail in practice owing to weak integration) by analyzing the
strategy for conserving biodiversity through the case of
efficient land use in the PLCP conservation area. The
ECOLIME project believed that conservation
improvements through efficient land use activities would
increase agricultural land productivity, address food secu-
rity concerns, and reduce threats to biodiversity. However,
owing to the geological characteristics of the karst
ecosystem, land resources for agricultural and forestry
production in PLCP is limited (RIGMR 2003), and agri-
cultural productivity is low (Apel et al. 2002; FFI 2002b).
Irrigation structures are underdeveloped, resulting in most
paddy fields yielding only one crop per year (FFI 2002b, c).
Consequently, the livelihoods of communities in and
around the two reserves (PLNR and NSNLNR) were at
risk, with a considerable segment of the population facing
food shortages for three to six months per year (Apel et al.
2002; FFI 2002b). Efficient land use became an important
strategy for reducing the dependency of local people on
natural resources and contributing to biodiversity conser-
vation. Drawing upon research results, many land use
measures were selected for implementation in the com-
munities in and around the PLNR and NSNLNR. Of these,
land use efficiency was best addressed through three main
activities: (1) agroforestry cultivation, (2) irrigation
development, and (3) delivery of improved cooking stoves.
These activities were introduced to households in four
communes around the PLNR and four communes in the
NSNLNR (FFI 2006).
Agroforestry cultivation
Agroforestry can contribute to rural development by
making the land more productive (Bene et al. 1977;
Schroth et al. 2004; Lu 2006). The availability of useful
tree species and other non-timber forest products in the
agroforestry system can alleviate resource-use pressure on
conservation areas (Bhagwat et al. 2008).
The ECOLIME project introduced numerous agro-
forestry activities to households (FFI 2006, 2009). Our
results show that during the ECOLIME project, agro-
forestry activities that met the demands of local people
were applied effectively by local farmers (interviews 17,
19, and 22). The introduction of new high-yield seeds (e.g.,
Maize LVN 10) and fast-growing trees (e.g., Acacia
mangium) contributed to improved yields per hectare or
increased numbers of crops per year. Mushroom planta-
tions, beekeeping, and cow/pig husbandry were adopted by
some households to develop new alternative sources for
subsistence. The planting of fodder (e.g., VA-05 grass)
helped reduce exploitation of natural fodder resources for
cattle breeding (FFI 2005). An assessment of development
activities in the NSNLNR by the ECOLIME project in
2005 showed that project-related agroforestry cultivation
activities improved certain aspects of the local peoples’
lives (FFI 2005). The project aimed at addressing food
security and reducing pressure by local people on the forest
Table 2 Conservation strategies for Pu Luong Cuc Phuong conser-
vation area
Strategy Description Features
Efficient land Use Agroforestry
cultivation
Irrigation
development
Improved cooking
stoves
Science-based strategy
Lack of sustainable
allies for investment
Limited influence due to
lack of sustainable
investment
Linking nature
conservation
and poverty
alleviation
Informal agreements
between local
people and nature
reserve
Innovative, but partly
contradicts
international
scientific literature
No strong allies for
monitoring
Informal agreements did
not work in practice
Restricted use Gun confiscation by
force
Successfully reduced
the number of guns,
Support of strong
allies (government,
police, the nature
reserve)
Communication by
forced confiscation
Did not improve
livelihoods of local
people
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resources by implementing efficient land use practices.
However, investment in these practices was limited by time
and finances; therefore, the contribution toward the
improvement of livelihoods was limited (FFI 2005).
Moreover, the sustainability of agroforestry activities pre-
sented an inextricable problem. After the withdrawal of the
project, few households maintained the agroforestry mea-
sures in their cropping systems (interviews 18, 19, and 23).
The reasons for this were diverse and complex, but most
interviewees claimed that the lack of capital and cultivated
land, disease, and limited markets were the main causes
(interviews 17, 20, 22, and 23).
Small irrigation development
Lack of water for agriculture is a common problem in
limestone areas (Liu et al. 2008). There is irregular water
distribution in the PLCP area, i.e., there are areas with
either too much or too little water for wetland agriculture
(RIGMR 2003). An FFI survey in the NSNLNR in 2002,
showed that shortage of water is the main reason farmers
cultivate only a single crop (FFI 2002b); therefore,
although more than 90% of the population in the area is
involved in agriculture, they face rice shortages for an
average of three months per year (FFI 2002b). A consultant
for the ECOLIME project suggested that irrigation could
help improve crop productivity and expand productive
farmlands. Based on topography analysis, the consultant
proposed that small gravity-based irrigation schemes were
the most appropriate (FFI 2005). As a result, the project
built 13 small irrigation systems that provided water to
single-crop areas, allowing them to become double-crop
areas (FFI 2009). The interview results revealed that rice
production increased from 3.2 ton per ha to approximately
4.5 ton per ha after irrigation construction (interviews 19,
22, 28, 29). To date, 6 of the 13 irrigation systems are still
in operation, while the others have been damaged or
abandoned.
Improved cooking stoves
There are an estimated 585 million people who depend on
traditional biomass as fuel, and by 2030, this number will
increase to 632 million (IEA 2002; Kanagawa and Nakata
2007). In Vietnam, biomass is traditionally used in rural
areas for cooking and heating (Tu et al., 2010; Schirmer
2014). In 2012, Vietnam’s total biomass use accounted for
24% of the total energy consumed nationwide (Schirmer
2014), with fuelwood being the most used type of biomass,
accounting for 65% of total biomass consumed (Quang
Tuan and Huy Ngoc 2016).
Populations in PLCP have a long history of using fuel-
wood for cooking, animal husbandry, and homemade
alcohol production. Fuelwood is taken mainly from natural
forest areas, generating a substantial pressure on forest
resources. Some assert that improved cooking stoves, if
well adapted to local circumstances, can contribute to
forest conservation and carbon emission reduction
(Wallmo and Jacobson 1998; Dresen et al. 2014). As
improved cooking stoves can reduce fuelwood demand for
cooking by 40–50% (Manibog 1984; Adrianze´n 2013;
Bensch and Peters 2015), the benefits are promising for
developing countries, where alternative commercial fuels
are costly or unavailable (Sesan 2012; Urmee and Gyamfi
2014).
The ECOLIME project provided improved cooking
stoves to 12 households in two communes (Ngoc Son and
Tu do) in the core zone of the NSNLNR (FFI 2009). We
observed that only households that have a high demand for
cooking, are involved in animal husbandry, and/or are
involved in homemade alcohol production continue using
improved cooking stoves in their houses (interviews 23, 26,
28, 29). In addition, the use of improved cooking stoves in
the area remains limited owing to certain difficulties.
Specifically, improved cooking stoves are larger and
heavier than traditional stoves, making them inappropriate
for the local people’s traditional stilt houses (interviews 18
and 22). Thus, the improved cooking stoves were con-
structed under the stilt houses, which made daily use
inconvenient. Moreover, the improved cooking stoves
could only be used efficiently with specific-sized pots,
which often developed cracks after a short time (interviews
19 and 20).
These initiatives for efficient land use (e.g., agroforestry
cultivation, small irrigation development, and improved
cooking stoves) were developed based on a 2002 ECO-
LIME project input study, which acquired both local and
international information on ICDP approaches. The
research procedures followed proper scientific practices,
and the results were clearly documented. However, the
results had not been peer-reviewed. The research reports
became the foundation upon which the World Bank and
FFI developed the biodiversity conservation strategies for
PLCP. The research was conducted in cooperation with the
Limestone Landscape Improving Negotiation for Conser-
vation project, which used a participatory approach to
establish a biodiversity corridor between the PLNR and the
CPNP. In addition, two baseline surveys, conducted by FFI
in 2002, were consulted for efficient land use strategies in
PLCP. Based on such an accumulation of data, imple-
mentation of efficient land use activities for biodiversity
conservation was clearly based on scientific research.
In the PLCP area, efficient land use was oriented toward
two public goals: biodiversity conservation and poverty
alleviation—both relevant to the Vietnamese government’s
poverty reduction policies and programs in rural areas.
614 Ambio 2018, 47:608–621
123
 Royal Swedish Academy of Sciences 2017
www.kva.se/en
Although biodiversity conservation through efficient land
use reflects a recent trend in community-based conserva-
tion and co-management in biodiversity conservation
(Balint 2006; Berkes 2007), we found that its impact was
limited and fragmented at the household level owing to the
limited funding and duration of the project (FFI
2006, 2009). Moreover, after the project’s completion in
2009, few of the implemented efficient land use measures
were continued by the local people (interviews 18, 20, and
23). In the RIU model, the ineffective utilization of this
strategy was due to a lack of sustainable investment allies
arising from weak integration. An analysis of the actors
involved in the knowledge-transfer process, presented in
Table S2, shows that the strategy did not garner strong
support from powerful allies (e.g., provincial people’s
committees or provincial forest protection departments)
such so that the activities could be implemented long-term
at the study site. Furthermore, the project itself was not a
sustainable ally, as it operated for only a short period
(8 years). These results support Hypothesis 1 (high-quality
research might fail in practice owing to weak integration),
as we conclude that despite its scientific basis, the strategy
of efficient land use as a contributor to biodiversity con-
servation suffered limited implementation owing to the
unsuccessful integration of efficient land use in practice.
Low-quality research and successful integration
The linkage strategy of biodiversity conservation and
livelihood development was analyzed to test Hypothesis 2
(low-quality research might fail to lead to practical appli-
cation, even with integration efforts by powerful stake-
holders). Since the ECOLIME project is labeled as an
ICDP, it attempted to link biodiversity conservation to
livelihood development in most of its activities. The pro-
ject expected to improve conservation efforts and reduce
threats to biodiversity by integrating the development
needs and aspirations of local communities with biodiver-
sity conservation. Based on Salafsky and Wollenberg’s
conceptual framework (2000), we claimed that the ECO-
LIME project employed a mixture of the three approaches
(no linkage, indirect linkage, and direct linkage) to mitigate
threats to biodiversity (Table 3). The ECOLIME project, in
partnership with the Limestone Landscape Improving
Negotiation for Conservation project, supported the Hoa
Binh provincial government in creating a biodiversity
corridor between the PLNR and the CPNP (Do Thi et al.
2017). The creation of a new protected area (the NSNLNR)
in 2004, which excluded local people from their land, could
be characterized as a no linkage approach.
The ECOLIME project also provided substitute liveli-
hoods to reduce activities that negatively affect biodiver-
sity conservation (e.g., microfinancing, promotion of local
products, cow/pig breeding) (interviews 15, 16, and 22).
These created indirect linkages between biodiversity con-
servation and livelihood development; however, the goals
of these activities were not easily achieved (Oates 1995;
Hughes and Flintan 2001; Sunderland et al. 2007) because
these approaches were not directly tied to conservation
activities. Accordingly, the project and the PLNR enacted
hundreds of informal agreements between the PLNR and
local people, providing local people with small grants for
livelihood development activities if they took on forest
protection efforts (e.g., forest patrolling, watershed forest
protection, or reporting violations) (interviews 5, 10, 13,
14, and 15). Unfortunately, the project only supported a
small number of locals in targeted groups (FFI
2006, 2009). Moreover, since these informal agreements
were not legally binding, the local people were not com-
mitted to those efforts after the project ended, as no
monitoring systems were created by the agreements. In the
PLCP area, violations triggered by neighboring villagers
(e.g., poaching and illegal logging) were still observed
(interviews 7, 9, and 11). The illegal exploitation and the
ineffectiveness of the informal agreements suggest that this
indirect linkage strategy did not provide an appropriate
local solution for conservation in the study site.
Ecotourism is considered a direct linkage that creates
dependent relationships between conservation and devel-
opment. The idea of ecotourism was initiated within the
framework of the ECOLIME project. Interview results
have shown that some households could raise income from
ecotourism, which is expected to provide a direct incentive
to stop external threats to biodiversity. We observed that
although ecotourism is prevalent in the area, poor people
(the target group of the project) do not reap many benefits
from it (interviews 15, 19, and 23). Since poor people
lacked the skills and facilities with which to conduct eco-
tourism (e.g., homestays, transportation, and food ser-
vices), they could not continue the ecotourism activities
Table 3 Strategies for linkage between biodiversity conservation and
livelihood development
Linkage
strategy
Activities Features
No
linkage
Creation of Ngoc Son Ngo
Luong Nature Reserve
Exclude needs of local
people
Indirect
linkage
Provided economic
substitution (e.g.,
husbandry, cow bank,
small credit scheme,
agroforestry)
Informal agreements
between local people and
Nature Reserve
Direct
linkage
Ecotourism Informal agreements
between households and
Nature Reserve
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after the withdrawal of the project. Thus, direct linkage
through ecotourism did not improve the livelihoods of the
poor, who depend greatly on forest resources. The linkage
strategies were directed toward two public goals, biodi-
versity conservation, and poverty alleviation, and were
intertwined with the political process in Vietnam. How-
ever, although linkage strategies between conservation and
development were integrated into the activities of the
ECOLIME project, these strategies were not applicable in
practice.
Prior to the establishment of the ECOLIME project
(2002), scientific research revealed that linkage between
biodiversity conservation and livelihood development is a
necessary but insufficient condition for conservation to
take place, and high linkage by itself does not guarantee
successful conservation (Salafsky and Wollenberg 2000).
However, despite the scientific claim that success through
such linkages is elusive (Adams et al. 2004; Christensen
2004), the ECOLIME project made many attempts to link
livelihood development to biodiversity conservation
through indirect and direct linkage approaches with the aim
of achieving successful conservation in the PLCP area.
However, these linkages were not efficiently maintained
owing to weak monitoring of the nature reserve and a lack
of strong allies investing in economic substitution for the
long term. According to the RIU model, weak utilization of
these linkage strategies could be explained by low-quality
research that partially contradicted the international sci-
entific literature. Thus, Hypothesis 2 is supported.
Lack of orientation toward public goals
in integration
We analyzed the natural resource restriction strategy of gun
confiscation in the PLCP conservation area to examine
Hypothesis 3 (although high-quality research results may
be selected during integration, if the selection orients
toward serving specific actors’ interests, important public
goals will not be met). Restricting the use of natural
resources is a traditional regulatory policy instrument used
to solve nature-based social or economic conflicts (Krott
2005). Regulatory political interventions are based on
legally binding regulations that can be implemented by
force and the imposition of sanctions by the government
(Krott 2005; Bo¨cher 2012). The ECOLIME project claimed
that the PLCP area needed a strategy to restrict the use of
natural resources, related specifically to the one of the main
threats to biodiversity conservation—hunting (both com-
mercial hunting by outsiders and subsistence hunting by
local people) (Apel et al. 2002). The ECOLIME project’s
research revealed that illegal hunting led to the decline of
macaque, white-checked gibbon, and Delacour’s langur
populations (FFI 2003a). Moreover, hunting survey
indicated that wildlife hunting and trade are ineffectively
monitored and relatively uncontrollable (FFI 2003a).
Given the seriousness of the hunting threat to biodi-
versity in PLCP, a hunting survey was carried out in 2002,
to provide science-based advice for establishing a gun
confiscation program in the PLNR. The survey revealed
that many people continued to hunt to fulfill food and
market demands (FFI 2003a). Furthermore, a report by FFI
in 2003 was consulted to provide alternatives for a gun
control program in PLCP (FFI 2003b). These research
efforts followed proper scientific practices, and the results
were clearly documented. Accordingly, the research
reports became the basis for establishing a gun confiscation
program in the area.
This gun confiscation program was implemented in nine
communes in and around the PLNR from 2006 to 2009,
with the support of the Vietnamese police department,
forest protection department, district government, and
management board of the PLNR. The gun confiscation
conformed to decision 08 of the Vietnamese government,
which stated that hunting within special-use forests is
illegal, and to the gun confiscation policy of the Viet-
namese police department. In total, 1197 guns were con-
fiscated and destroyed (PLNR 2010) (Table 4). Traps and
crossbows were also confiscated. The interviews revealed
that the numbers of guns kept locally declined significantly
(interviews 19, 21, 28, 29). There was also a decrease in
gunshots in the forest recorded by the nature reserve forest
rangers and in the number of people bringing guns to the
forest (interviews 17, 19, 21, 22).
The hunting confiscation program was based on scien-
tific recommendations by researchers and experts from the
ECOLIME project. In addition, evidence from Africa has
shown that the efficacy of law enforcement remains a
crucial determinant in the conservation of large mammals
(Milner-Gulland and Leader-Williams 1992; Arcese et al.
1995). However, since hunting was a commercial activity
that contributed to local livelihoods (FFI 2003a), gun
confiscation restricted subsistence efforts by local people,
making their lives more difficult. Moreover, there remained
a strong cultural interest in hunting as well as the bearing of
arms by men in Thai and Muong communities in PLCP
(interviews 15, 18, and 21). In addition, because guns,
traps, and crossbows could all be bought on the black
market or made locally (interviews 14 and 19), it was
difficult to completely eliminate them from the PLCP area.
Table 4 Guns confiscated in 2006–2009. Source: PLNR 2010
Year 2006 2007 2008 2009 Total
No. guns 450 426 223 98 1197
PLNR Pu Luong Nature Reserve
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A similar gun confiscation program in the Ba Be National
Park, Vietnam (part of another internationally funded
ICDP), created conflict between forest rangers and local
people (Zingerli 2005). In PLCP, the effectiveness of this
gun confiscation program and whether guns would return to
the PLCP area in a short time remain questionable.
Our results indicate that Hypothesis 3 is supported. The
strategy of confiscating guns led to the exclusion of poor
people with regard to their former practice of biodiversity
management. Although enforcing the regulatory gun policy
successfully reduced the number of guns and contributed to
biodiversity conservation, it did not improve the liveli-
hoods of the local people, which was an important goal of
the ECOLIME project.
DISCUSSION
Previous studies have evaluated ICDPs by assessing social,
economic, or political factors (Brown 2002; Ferraro and
Kiss 2002; Brooks et al. 2006; Winkler 2011). Our con-
tribution to the enhanced theoretical understanding of
ICDPs is to analyze the underlying processes of scientific
knowledge transfer to reveal why biodiversity conservation
strategies succeed or fail in an internationally funded
ICDP. The ICDP, developed by experts and implemented
by the Vietnamese government, can be viewed as the result
of a scientific knowledge transfer that we analyzed by
empirically investigating the research, integration, and
utilization elements of three conservation strategies based
on the main criteria of the RIU model.
Our analysis shows that successful knowledge transfer
that leads to implementation requires a combination of
high-quality research and a good integration strategy.
Because of the absence of this required combination, nei-
ther the biodiversity conservation strategy through efficient
land use nor the linkage strategy between conservation and
development were successfully implemented in practice.
The restricted use strategy through the regulatory policy
instrument of gun confiscation achieved certain successes
with regard to the biodiversity conservation goal but
ignored the livelihood development goal, which is an
important factor in conservation strategies in developing
countries. This emphasizes the importance of selecting
appropriate research materials during scientific knowledge
transfer, to orient the resulting policy toward common
interests to meet public goals.
Previous studies also pointed out the need to improve
the interfaces between science and policy to manage the
continuing biodiversity loss (Watson 2005; Nessho¨ver
et al. 2008, 2013; Young et al. 2014). Such studies have
shown that scientists can contribute significantly to the
application of science in policy development by providing
high-quality policy-relevant data and by actively sharing
the results of their work to policymakers (Scott et al. 2008).
In this study, we take additional analytical steps to clarify
that high-quality research can only forge successful
knowledge transfer from science to practice when com-
bined with a good integration strategy. The analysis of
actors involved with developing the three biodiversity
conservation strategies shows that the support of powerful
allies is important in achieving successful integration. For
the biodiversity conservation strategy through efficient
land use, it is crucial to garner the support of provincial and
district governments by integrating efficient land use
activities into socioeconomic development plans to help to
make these measures permanent. Concerning linkage
strategies between biodiversity conservation and livelihood
development, efforts should be made to establish legally
binding agreements between conservation activities and
livelihood support in order to improve the ability to mon-
itor the strategies. Although the strategy on restricted use
through gun confiscation was successful in regard to con-
servation, it should be combined with development activ-
ities to help achieve the public-interest goal in the ICDP
(e.g., gun owners should be encouraged to hand in their
guns and be supported in livelihood development activities
as compensation). In addition, legally binding agreements
to prevent local people from reusing the guns should be
issued.
Much of the previous research has focused on either
theoretical and practical issues of conservation and devel-
opment or the science–policy interface. Our study uses a
novel model of scientific knowledge transfer (the RIU
model) to reveal the effectiveness of the science–policy
interface and its role in biodiversity conservation and
poverty alleviation reconciliation. Based on our results, we
emphasize that excellent scientific results would not have
practical impacts unless research was accompanied by
professional integration and vice versa. Therefore, a focus
on improving the quality of research and the quality of
integration could help internationally funded projects such
as the ECOLIME project to be more successful in practice.
CONCLUSIONS
In this study, we examined scientific knowledge-transfer
processes involved in developing three conservation
strategies in Vietnam by applying the RIU model of sci-
entific knowledge transfer. Based on our analysis, we
provide recommendations for improving the impact of
conservation strategies in practice. Although Strategy 1
(undertaking efficient land use activities to contribute to
biodiversity conservation) worked in practice, it lacked
sustainable allies to fully integrate the strategy into a long-
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lasting practice. Thus, improvement of integration between
science and practice is necessary to improve this strategy.
Strategy 2 (emphasize linkage between biodiversity con-
servation and livelihood development) was found to be
insufficient scientifically and inapplicable in practice
because of low-quality research that contradicted scientific
evidence. Thus, in the future, researchers should clarify the
nature of the linkage and seek more sufficient solutions for
linking biodiversity conservation and livelihood develop-
ment goals. Strategy 3 (restricted use of natural resources
through gun confiscation) was successful in terms of bio-
diversity conservation (i.e., the number of guns available to
local people decreased). However, this strategy only served
the interests of specific state actors (e.g., government
agencies, police department, and actors from the nature
reserve) and did not contribute to poverty alleviation, an
important factor in conservation strategies in developing
countries. Improvement of this strategy would require a
greater focus on both biodiversity conservation and poverty
alleviation goals.
Overall, the results demonstrated that conservation
research can provide support for successful implementation
of conservation strategies only when the data meet high
scientific standards and achieve successful integration.
Low-quality research and/or unsuccessful integration can
result in failures of science-based policy support. Our study
recommends improvements to both the research and inte-
gration processes of scientific knowledge transfer in order
to successfully implement conservation research. Future
research should examine the applicability of the RIU model
for analyzing scientific knowledge-transfer cases and
identify potential improvements in processes involving
scientific knowledge transfer.
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Table	S2	Actors	involved	in	knowledge	transfer	process	
No.	 Actors	 Knowledge	transfer	spheres	
Research	 Integration	 Utilization	
1	 Researcher	 Research	on	collaborative	
management	and	conservation	
with	community-based	
conservation	approach	by	a	team	
of	international	and	national	
researchers,	and	experts.		
	
	 	
2	 World	Bank,	Global	
Environment	Facility		
	 International	donors	who	expect	provincial	government	
and	nature	reserves	to	incorporate	research	results	in	the	
conservation	strategies	of	the	PLCP	area	
	
	
3	 Fauna	and	Flora	
International		
	 An	international	NGO	that	is	the	implementing	agency,	
making	many	efforts	to	integrate	scientific	
recommendations	into	conservation	strategies	
	
	4	 Central	Forest	
Protection	
Department	
	 Government	partner	of	the	ECOLIME	project	that	also	
expect	to	incorporate	scientific	recommendations	in	
conservation	strategies	for	the	PLCP	area	
	
	
5	 Provincial	
government		
(PPCsa,	PFPDsb)	
	
	 Powerful	allies	that	did	not	sustainably	support	
conservation	strategies	in	the	PLCP	area	
Confiscated	1,197	guns	from	local	
people,	but	did	not	help	improve	
livelihoods	
6	 PLNR,	NSNLNR	 	 	 Support	for	implementing	efficient	
land	use	activities	and	issuing	informal	
agreements	to	commit	local	people	to	
conservation	activities		
	
7	 Local	Communities	 	 	 Supported	through	small	grants	to	
implement	efficient	land	use	and	
commit	to	conservation	activities.		
	
Note:	aPPCs:	Provincial	people’s	committees		
																bPFPDs:	Provincial	forest	protection	departments		
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A B S T R A C T
Red lists of threatened species have been a powerful instrument to interact loss of biodiversity in many countries.
However, there have been growing concerns over the scientiﬁc basis of red lists and the inﬂuence of red lists on
conservation policy formulation. This article explores science–policy interface in the development and use of the
Vietnamese Red Data Book 2007 by applying the Research – Integration – Utilization (RIU) model of scientiﬁc
knowledge transfer. Our study has shown the scientiﬁc weaknesses of the Vietnamese Red Data Book 2007,
which arise from limited availability of updated data on rare and threatened species in Vietnam and unknown
factors inﬂuencing them. Despite the existing limitations, the science-based policy advice of the Vietnamese Red
Data Book 2007 has achieved certain political inﬂuence due to successful integration. Our study also reveals that
good and actor-relevant communication could help to win powerful allies in conservation policy formulation,
which contributes to a successful transfer of scientiﬁc knowledge. Based on our results, we recommend that the
improvement of the scientiﬁc basis of the red lists is essential to enhance science-based policy support in bio-
diversity conservation.
1. Introduction
Red lists of threatened species have been widely recognized as an
increasingly powerful tool for conservation planning, management and
policymaking in the ﬁeld of biodiversity conservation (Cassini, 2011;
Lamoreux et al., 2003; Mace et al., 2008; Rodrigues et al., 2006). The
International Union for Conservation of Nature (IUCN) has been peri-
odically assessing the global threat status of species and publishing the
results in IUCN red lists of threatened species for more than ﬁve dec-
ades. However, given that the loss of species, as well as most con-
servation eﬀorts, take place at the national scale, numerous countries
have established national lists of threatened species, often based on
IUCN red list criteria and guidelines at regional levels (Collen et al.,
2013; Rossi et al., 2016; Zamin et al., 2010). Most national red lists are
considered as an appropriate basis for setting conservation priorities,
while in some countries red lists also have legal status (Keller and
Bollmann, 2004). Although the red lists of threatened species have been
considered as a valuable tool for conservation (Lamoreux et al., 2003;
Rodrigues et al., 2006), the scientiﬁc basis of these lists has been de-
bated (Cardoso et al., 2012; Collen et al., 2016; Hayward, 2009; Igor
et al., 2017; Vignoli et al., 2017).
At the global level, there is an urgent call to improve the accuracy
and scientiﬁc credibility of IUCN red list categories since the real risks
of extinction for some species have been claimed to be exaggerated
against these IUCN categories and criteria (Godfrey and Godley, 2008;
Webb, 2008). It is also argued that using red lists as the only tool for
setting resource allocation priorities and favoring threatened species
over “data deﬁcient” forms may lead researchers to “inﬂate” the lists
(Pimenta et al., 2005). At national levels, red lists have been proved to
be underestimated due to the deﬁcit of information used in their as-
sessment, for example, in the case of the red list of amphibians in Italy
(Vignoli et al., 2017). In addition, a biased classiﬁcation for some taxa
was also found in an assessment of 135 rare or threatened vascular
plant species from southeast Australia (Keith et al., 2000). Thus, there is
an increasing need to better understand the scientiﬁc basis of red lists
and the inﬂuence of science on the red listing.
An important role of red lists is to provide scientiﬁc policy advice
which serves as an interface between science and politics, the so-called
“science–policy interface” (Hulme, 2009) in the conservation of biodi-
versity. Scientiﬁc research and science-policy interface have become an
increasingly important issue for addressing challenges of biodiversity
conservation (Chapason and van den Hove, 2009; Koetz et al., 2012;
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Spierenburg, 2012; Young et al., 2014). Science is expected to provide
scientiﬁc recommendations that will facilitate decision–making and a
rational management of nature (Jørstad and Skogen, 2010). Some
studies have shown that biodiversity conservation policies are most
eﬀective when based on current scientiﬁc knowledge and public ver-
iﬁcation (Babbitt, 1995; Eisner et al., 1995). Red listing is the process of
assigning species to a category of threat representing their risk of ex-
tinction (Milner-Gulland et al., 2006). It is claimed that red lists func-
tion as a linkage between experts and policymakers where the relia-
bility of red lists as a scientiﬁc assessment and the credibility of speciﬁc
policy based on such scientiﬁc assessment are mutually strengthened
(Gustafsson and Lidskog, 2013). However, while most studies about the
topic of red lists had a natural science perspective (Eaton et al., 2005;
Newton and Oldﬁeld, 2008), few published studies have been carried
out on the relationship between science and policy in red lists and its
inﬂuence on conservation policy formulation within speciﬁc political
context at the national level.
This paper presents ﬁndings from a study about the science–policy
interface of Vietnamese Red Data Book 2007 by applying a new model
of scientiﬁc knowledge transfer (RIU model). The RIU model was de-
veloped based on research that addressed scientiﬁc knowledge transfer
for environmental and forest policy in Germany (Böcher and Krott,
2014; Böcher, 2016; Heim and Böcher, 2016) and Eastern Europe
(Stevanov et al., 2013). It has also been applied to case studies of sci-
entiﬁc knowledge transfer in other countries in Asia (Nagasaka et al.,
2016; Dharmawan et al., 2016, 2017; Do Thi et al., 2017a, 2017b). The
RIU model has been proved to be useful for analyzing dynamic inter-
actions between science and policy (Nagasaka et al., 2016) and inter-
connected steps for science-based policy advice (Böcher, 2016). In this
study, the RIU model is used as an analytical framework to demonstrate
the activities of research, integration, and utilization of the Vietnamese
Red Data Book 2007 to reveal its scientiﬁc basis and dynamic interac-
tions between science and policy. Our guiding research questions are:
1/ What is the scientiﬁc basis of Vietnamese Red Data Book 2007?
2/ How was science-based policy advice of the red data book integrated
into national conservation policymaking?
3/ Which role does the red data book play in the science-policy inter-
face in Vietnamese conservation policy?
This paper begins by describing the RIU model that serves as our
analytical framework and, subsequently, explains the research
methods. Next, the paper elaborates on a case study of the Vietnamese
Red Data Book 2007 to demonstrate the relationship between research,
integration, and utilization. Finally, based on the research results, the
paper presents conclusions regarding potential improvements for sci-
ence-based policy advice of the Vietnamese Red Data Book to enhance
biodiversity conservation in Vietnam.
2. Theoretical framework: science–policy Interface in biodiversity
conservation
In the ﬁeld of biodiversity conservation, people and institutions are
becoming increasingly aware of the importance of scientiﬁc knowledge
and knowledge transfer at the science–policy interface to address the
challenge of biodiversity loss (Neßhöver et al., 2013; Spierenburg,
2012; Young et al., 2014). Often, a linear knowledge transfer process is
expected, in which science provides knowledge and information about
the impact of certain choices, and policy-makers use this information to
design policies (Spierenburg, 2012). However, such linear scientiﬁc
knowledge transfer is rare because it cannot directly function within
diﬀerent underlying rationalities of science (the search for truth) and
politics (the search for power) (Böcher and Krott, 2014; Krott, 2012;
Miller, 2009). Science–policy interfaces are expected to go beyond the
linear model of scientiﬁc policy advice through creating space for the
exchange and dialogue between ‘policy’ and ‘knowledge’ (Görg et al.,
2016). However, there have been many challenges related to improving
science-policy interactions in biodiversity conservation, which derive
from the complexities of biodiversity, as well as from the policymaking
process itself (Spierenburg, 2012).
To contribute to the literature about the science-policy interface in
biodiversity conservation, we have applied a new model of scientiﬁc
knowledge transfer (the RIU model) to analyze science-policy interac-
tions of the Vietnamese Red Data Book 2007. The RIU model pre-
dominantly follows the idea that policies are the result of co-production
between scientiﬁc arguments and political reasoning. In the RIU model,
knowledge transfer process is deﬁned as a connection of three spheres:
Research (R), Integration (I), and Utilization (U), each of which follows
an individual logic (Böcher and Krott, 2014, 2016) (Fig. 1).
In the RIU model, scientiﬁc results are formulated by scientists using
scientiﬁc methods and standards from the research sphere (Stevanov
et al., 2013; Böcher and Krott, 2014, 2016). Then, scientiﬁc results are
led to the integration sphere for the selection of scientiﬁc knowledge. In
integration, stakeholders select research results which are relevant to
solve practical problems using criteria based on practical demands
(Böcher and Krott, 2014, 2016). On the contrary, practical demands for
scientiﬁc solutions are interpreted to formulate scientiﬁc research
questions addressing those practical questions (Böcher and Krott,
2016). The RIU model emphasizes an important bi-directional, non–-
linear process of switching between research and integration activities
to create scientiﬁc policy advisory products (Böcher and Krott, 2016;
Böcher, 2016). Integration leads to utilization of scientiﬁc results by
political and practical stakeholders in practice.
The RIU model also emphasizes the importance of quality of sci-
entiﬁc expertise in successful knowledge transfer, which has been re-
ﬂected in many previous studies (Lentsch and Weingart, 2011). Since
the quality of scientiﬁc expertise is crucial for becoming credible among
politicians and practitioners and since it supports the use of scientiﬁc
knowledge in application contexts (Pregernig and Böcher, 2012), high -
quality research must be regarded as an important precondition for
successful transfer of scientiﬁc knowledge from science to policymaking
(Lentsch and Weingart, 2011). However, political actors follow their
self-interests, which do not necessarily include the maximal, or even
any, use of science (Braun and Benninghoﬀ, 2003). The use of scientiﬁc
expertise is by no means dependent only on scientiﬁc quality, but also
on its usefulness for various political actors (Miller, 2009). In the
Research
High quality “State-
of-the-art” research
Integration
Active orientation 
of research towards 
practical problems
Bi-directional 
selection
Utilization
Active use of 
scientific advice by:
Political actors
Enforcement
Citizens
Media
Fig. 1. The RIU model of scientiﬁc knowledge transfer.
(Adapted from Böcher and Krott (2016).)
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political process, institutions, the power of diﬀerent actors, the range of
available policy instruments, as well as the underlying problem struc-
ture of a concrete policy, inﬂuence political decision-making (Böcher
and Töller, 2015). In the policy process, not necessarily only the
strongest, state-of-the-art scientiﬁc results become relevant for political
actors; sometimes, science can fulﬁll certain functions for political ac-
tors (Boehmer-Christiansen, 1995) that must not necessarily need to be
epistemological in a sense of scientiﬁc illumination or learning from
science. Also, political actors always have to make decisions in situa-
tions of uncertainty or in situations in which certain external conditions
are given, like in the case of a suddenly opening policy window for a
certain policy issue, external shocks, a change in the government or
available funding from external donors or national sources (Grossman,
2012; Kingdon and Thurber, 1984; Smith, 2017).
According to the RIU model, scientiﬁc results have to be linked to
the interests of speciﬁc political actors in order to be able to expand into
the political process (Böcher and Krott, 2016). The decisive link to the
political actors is the speciﬁc policy issue relevant at given time, not the
scientiﬁc content of the research results as such. Political actors are
highly competent in linking scientiﬁc information to the political pro-
cess to support their interests (Böcher and Krott, 2016). The main
question regarding the science-policy interface is whether scientiﬁc
knowledge transfer could happen if the scientiﬁc results are weak or if
science is not able to diminish the level of uncertainty that political
actors are confronted with? This is the starting point for our study since
the RIU model states that a lack of scientiﬁc expertise or a lack of
quality in available scientiﬁc ﬁndings does not necessarily mean that
political actors cannot draw conclusions for their political products
(Böcher and Krott, 2016). Here, the RIU model is well in line with
current theories of the policy process. The question – if re-formulated in
a normative manner – could be whether we can still speak of “scien-
tiﬁc” knowledge transfer if the scientiﬁc basis of knowledge transfer is
weak. Accordingly, based on these theoretical arguments, we for-
mulated the ﬁrst hypothesis:
Hypothesis 1. Even if science-based policy advice has a weak scientiﬁc
basis, it can achieve political inﬂuence in case of successful integration.
The RIU model also highlights the importance of the speciﬁc actors
serving as important allies for scientiﬁc knowledge transfer. Allies are
identiﬁed as “all actors that support knowledge transfer from science
into political practice by means of their powers” (Böcher and Krott,
2016). The connection between scientiﬁc knowledge and the concrete
demands and interests of the actors is especially important, as it is also
the link between scientiﬁc research results and the interest of actors in
the political process (Böcher and Krott, 2014; Krott, 2012). As an ad-
ditional aspect of scientiﬁc knowledge transfer, the RIU model high-
lights “target-group oriented intermediation” (Böcher and Krott, 2016:
p46) as important in order to create and maintain the interest of pol-
icymakers in scientiﬁc results, within which eﬀective communication
would be an important strategy (Guldin, 2003). This argument con-
forms to the established studies on the science-policy interface and the
question of how scientiﬁc knowledge can reach political actors as target
groups, and vice versa, how practical and political demands of knowl-
edge can lead to scientiﬁc research they deal with (Müller-Rommel,
1984; Renn, 2003). Many scientiﬁc or practical guidelines for scientiﬁc
knowledge transfer often state that almost all that is crucial for
knowledge transfer is communication (Moll and Zander, 2006; Richards
and Den Hoed, 2018; Selin et al., 2018; Ugolini et al., 2015). For the
RIU model, communication is an important subtask of the knowledge
transfer. However, RIU argues that if the science-based information
useful to the actors and their interests is well-communicated, they will
use their resources to promote the use of scientiﬁc knowledge in their
speciﬁc realm. This brings us to the assumption that good commu-
nication could help to win powerful allies in policymaking. We for-
mulated the second hypothesis based on this assumption.
Hypothesis 2. Science-based policy advice wins powerful allies in
policymaking due to good and actor-relevant communication.
These two hypotheses guide our analysis of the scientiﬁc basis and
the relationship between science and policy of the Vietnamese Red Data
Book 2007. Both hypotheses are relevant for our case of the Vietnamese
Red Data Book because the red listing has been a controversial issue
concerning its scientiﬁc accuracy (Webb, 2008; Godfrey and Godley,
2008) and uncertainty (Akçakaya et al., 2000; Newton, 2010), and
political actors expected that red lists might provide a suﬃcient con-
servation tool in practice.
3. Methodology
3.1. Introduction of the Vietnamese Red Data Book
The issues concerning the establishment of the Vietnamese Red Data
Book were ﬁrst presented by Vietnamese scientists in the 1980s.
However, not until 1992 the ﬁrst Vietnamese IUCN–based red data
book of threatened animals was published. Then, the red data book of
threatened plants was also published three years later, in 1996. In 2000,
the red data book of threatened animals was re-published to meet the
high demand for use by scientists and regulators. Vietnamese scientists
followed IUCN categories and criteria, which are acknowledged as one
of the most internationally accepted ways of developing red lists of
threatened species (Miller et al., 2007; Brito et al., 2010). In comparison
with other countries in Asia, Vietnam relatively early implemented
IUCN's criteria in its establishment of the red data book.
The ﬁrst edition of the Vietnamese Red Data Book is based on ﬁve
categories and their criteria of IUCN in 1992 for developing red lists.
However, in 1994 IUCN developed eight new categories and their cri-
teria for classifying species at high risk of global extinction, which were
developed to improve objectivity and transparency in assessing the
conservation status of species and to enhance consistency and under-
standing among users (IUCN, 1994; Milner-Gulland et al., 2006).
In an attempt to encourage the establishment of red lists at national
and regional levels, IUCN held a regional workshop to introduce the
IUCN criteria 1994 and its application in 1999 in Sri Lanka. Vietnam is
one of 15 countries that participated in the workshop. After the work-
shop, given the need of reviewing and revising Vietnamese Red Data
Book in regard to new categories and criteria of IUCN (1994), a research
project was proposed and implemented by Vietnam Academy of Science
and Technology during the period from 2000 to 2003. As a result, the
new Vietnamese Red Data Book compiled in 2004 and published in 2007
showed a new situation of the biodiversity of Vietnam after 15 years
since the ﬁrst red data book compilation in 1992 (Table 1).
Vietnamese scientists have published both the Vietnamese Red Data
Book and the Vietnamese red list. The diﬀerence between the red list
and the red data book is that the red data book includes more speciﬁc
information on threatened species (i.e. identifying characteristics,
biology, ecology, distribution, value) than the red list. In this article,
“red list” and “red data book” are employed interchangeably for con-
venience, while “red listing” refers to the whole process associated with
identifying threatened species according to standard assessment pro-
cedures.
Table 1
Historical development of the Vietnamese Red Data Book.
1992 Vietnamese Red Data Book of threatened animals was ﬁrst published
1996 Vietnamese Red Data Book of threatened plants was published
2000 Republication of Vietnamese Red Data Book of threatened animals
2004 Research for revising and reassessing Vietnamese Red Data Book
following IUCN criteria 1994 was completed
2007 Vietnamese IUCN–based red data books of threatened animals and plants
were oﬃcially published
2017 Research for revising Vietnamese Red Data Book 2007 is still ongoing
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3.2. Data collection
This study is based on expert interviews and policy document ana-
lyses. First, we collected all relevant documents from many research
institutions and universities that participated in the establishment of the
Vietnamese Red Data Book 2007, such as the Institute of Ecology and
Biological Resources, Hanoi National University, Forest Inventory and
Planning Institute, and Center for Plant Conservation. In total, we
gathered 28 documents related to the establishment and use of the
Vietnamese Red Data Book 2007, including project reports for red listing,
published books, scientiﬁc articles, and regulatory documents. Second,
we conducted 25 semi-structured interviews between May and August
2017. Appendix 1 provides information on the identities and dates of the
interviews. Among interviewees, there were various stakeholders in-
volved in the establishment and use of the red data book such as re-
searchers, governmental oﬃcers, non-governmental organizations' staﬀ
(i.e. IUCN Vietnam). Interview questions focused on scientiﬁc research
for the Vietnamese Red Data Book 2007, biodiversity monitoring activ-
ities, the red - listing process and wildlife protection laws of Vietnam. We
also interviewed scientists and experts who did not directly participate in
the establishment of the Vietnamese Red Data Book 2007. Interviewing
non-participants in the establishment of the Vietnamese Red Data Book
2007 allowed for the objective assessment of scientiﬁc research in the red
- listing process. The interviews lasted between 1 and 2 h and were
conducted in Vietnamese by a native researcher.
3.3. Data analysis
All data from the interviews and document analyses were inter-
preted following the triangulation method (Hussein, 2015) to identify
reliable information and data. Then, we analyzed the collected data
according to the main criteria of the RIU model of scientiﬁc knowledge
transfer (Appendix 2). In addition, a qualitative content analysis was
conducted (Neuman, 2005) to examine the viability of our two hy-
potheses.
4. Results
4.1. Weak research for establishing the Vietnamese Red Data Book 2007
The assignment of establishing the Vietnamese Red Data Book based
on the IUCN criteria 1994 was given to the Institute of Ecology and
Biological Resources, the Vietnam Academy of Science and Technology
in the frame of a government-funded research project. Its objective is to
identify threat levels of animals and plants in Vietnam. The scientiﬁc
research for the establishment was implemented in the period between
2000 and 2003.
Prior to initiating the research process, a workshop was held in Hai
Phong, Vietnam, in 2000 by Asia Regional Biodiversity Program of
IUCN to introduce new criteria of IUCN (1994) and discuss how to
apply the IUCN criteria in the context of Vietnam. Many scientists from
diﬀerent Vietnamese research institutions participated in the workshop.
In early 2001, species data sheets were delivered to experts and sci-
entists to collect information on threatened plants and animals in
Vietnam. The species data sheets were compiled by about 50 scientists,
focusing on around 500 animals and 700 plants at threatened levels
(VAST, 2003). Subsequently, discussions and workshops were orga-
nized within groups of experts to assess species data sheets according to
IUCN criteria 1994 and identify categories for particular species. As a
result, Vietnamese red lists of threatened animals and plants were
created in 2002. Based on the established red list, Vietnamese Red Data
Book was compiled in 2004 and published in 2007. In comparison to
Vietnamese Red Data Book 1992, the establishment process of the red
data book 2007 followed IUCN guidelines including three main steps:
(1) making species data sheets (2) creating the red list (3) establishing
the red data book.
The aim of making the Vietnamese Red Data Book 2007 is to reassess
and update information on the distribution and the status of threatened
species according to new criteria of IUCN (1994). It is expected that the
established red data book can provide science-based policy advice for the
protection and management of threatened species in Vietnam. With this
in mind, it is pertinent to ask whether such red listing work should be
based on scientiﬁc work or not. We used the RIU model's criteria to
examine the activities of research, integration, and utilization in the red
listing of the Vietnamese Red Data Book 2007 (Appendix 2).
Our research results, based on the RIU model, have shown that
during red listing, current scientiﬁc information, i.e. national and in-
ternational scientiﬁc sources, was well assessed. The scientiﬁc research
for the establishment of the Vietnamese Red Data Book 2007 was
mainly implemented by the Institute of Ecology and Biological
Resources in cooperation with many Vietnamese research institutions.
In addition, IUCN as an international ally of biodiversity conservation
also supported the red listing of Vietnam through technical supports
(i.e. training courses) (Interview 3, 18). Research for the red listing also
cooperated with additional research from nationwide scientiﬁc in-
stitutions in regard to exchanging data and information. Sharing data
and assistance is occasionally done to support mutual results and the
aim for this cooperation is to detect knowledge gaps and help to avoid
overlapping research (Böcher and Krott, 2014, 2016).
In this paper, we focus on a key question concerning the quality of
the scientiﬁc basis used by Vietnamese scientists in the compilation of
the Vietnamese Red Data Book 2007. In an attempt to answer this
question it is necessary to examine the organization and work of the
expert teams. A scientiﬁc advisory committee was created to compile
the Vietnamese Red Data Book 2007. The scientiﬁc committee includes
an editorial board and expert teams chosen for their knowledge and
experience on various taxonomic groups (i.e. Primate, Bird, Reptile,
Fish, and Invertebrates). The expert teams that compiled the red data
book were created by putting together scientists from diﬀerent uni-
versities and research institutes. It was expected that scientists would be
independent in making the red data book. Our interviews showed that
as part of the red - listing process, the search for scientists who were
species specialists was undertaken by the team leaders themselves. The
fact that the experts were identiﬁed in this way shows the direct in-
ﬂuence of the team leaders on the composition of the groups and thus
on the outcome of their work. One expert who participated in the red
listing stated that the editorial board suggested the number of species
listed in the red list and made a decision on selecting the groups of
species before the assessment process oﬃcially began (Interview 2, 4).
This probably would have indicated the triumph of only one or a few
experts in the establishment process.
There were many diﬃculties in applying IUCN criteria to creating
the Vietnamese Red Data Book 2007 (Interview 1, 2, 4, 7, 11).
Vietnamese scientists followed IUCN assessment criteria which rely
primarily on distribution data (i.e. criteria B and D2), estimations of
population parameters (population size, reductions and decline rates;
criteria A, C, and D1) and quantitative analyses (i.e. probability of ex-
tinction; criterion E) (IUCN, 1994). Although IUCN criteria 1994 are
assessed as more quantitative in regard to population loss and the de-
cline of range size (IUCN, 1994; Milner-Gulland et al., 2006), the red
listing of the Vietnamese Red Data Book, according to these criteria,
depends greatly on the experience of expert teams. The experts made
the ﬁrst decisions on whether a species was to be classiﬁed as “threa-
tened” or “not threatened” and later placed all species into one of the
eight speciﬁc categories provided by IUCN. Species are assigned to one
of eight categories of threat based on whether they meet criteria linked
to population trend, population size and structure, and geographic
range (IUCN, 1994). Species listed as Critically Endangered, En-
dangered or Vulnerable are collectively described as Threatened (IUCN,
1994). The interview results indicated that the IUCN criteria set quite
obviously inﬂuenced the outcomes of making the Vietnamese Red Data
Book 2007 (Interview 1, 3, 4, 7).
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However, the assumption of a species belonging to a threat category
would be diﬀerent between the experts since the experts have diﬀerent
levels of experience. Although there were some discussions to com-
promise the classiﬁcation of species, the ultimate decisions were in
hand of the leaders of expert teams (Interview 2, 15). One of the experts
who participated in the red listing stated that “the classiﬁcation of
plants in the Vietnamese Red Data Book 2007 lacked empirical evi-
dence of plant samples. Identifying the threat levels of species depended
greatly on the experience of experts which varies considerably among
experts” (Interview 2). According to Amori et al. (2014), in most cases,
the criteria are assessed by means of expert–driven approaches, and a
species' true conservation status and risk of extinction may be evaluated
incorrectly. To minimize this problem, it is claimed to update species'
conservation status data with new evidence from ﬁeld surveys (Vignoli
et al., 2017). Therefore, since the expert opinion is included as part of
the method in itself, generally, making red lists still needs sound and
recent empirical monitoring data of species (Vignoli et al., 2017). This
may derive from the general problem of the red lists that they demand a
lot of facts about distribution and abundance of species for the results to
be quantiﬁable and taken seriously (Jørstad and Skogen, 2010). This
problem could only be solved with comprehensive monitoring of bio-
diversity and by a well-structured system of biodiversity data (Jørstad
and Skogen, 2010). Thus, it is clear that scientists need to implement
actual complete monitoring activities on the population, distribution
and threat level of species before making a decision on its classiﬁcation
according to the IUCN criteria. However, in the process of making the
Vietnamese Red Data Book 2007, there was a signiﬁcant lack of species
monitoring activities (VAST, 2003; Interview 2, 4, 22). Although Viet-
namese scientists based the results of some surveys on some taxons that
have been implemented before starting the red listing, the data is often
fragmented and incomprehensive (Interview 2, 3, 7, 19), and rather
outdated (Interview 2, 19, 25). In the frame of the research project for
red - listing, there was a shortage of signiﬁcant surveys implemented to
ascertain empirical data for putting species into particular categories
(VAST, 2003; Interviews 1, 2, 7). Although the research for the red
listing was completed in 2004, these results were oﬃcially published
only in the Vietnamese Red Data Book in 2007. Thus, the information in
the Vietnamese red data book 2007 was already out of date for several
points during printing (Interview 2, 22, 25). At the time of the com-
pilation of the book, Vietnam did not have national biodiversity data-
base system, which leads to fragmentation and backwardness of the
existing biodiversity data (Interview 2, 19, 22). Almost all biodiversity
data were obtained from personal sources or project documents, which
have not been eﬀectively documented (Interview 1, 3, 7). Studies have
shown that Vietnam is still facing considerable challenges in attempting
to conserve its rich and endemic biodiversity in which it has been found
that species distributions remain poorly known (as evidenced by the
high number of rediscoveries); population data are lacking for almost
all organisms; and ecosystem-level interactions are practically unknown
(Sterling and Hurley, 2005). Regarding the red - listing process, Jørstad
and Skogen (2010) have shown that without having full knowledge of a
problem, scientists will need to ﬁnd ways to draw conclusions that do
not fully comply with the rules of science itself. Lacking necessary in-
formation was stated by several informants as a signiﬁcant challenge to
the scientiﬁc method since it meant that scientists would have to make
more or less well–founded assumptions (Jørstad and Skogen, 2010).
The interview results have shown that the establishment of the
scientiﬁc knowledge for the Vietnamese red listing mainly includes
personal knowledge, subjective judgment and literature review
(Interviews 1, 2, 4, 7, 15). Due to the complex process of the dis-
tribution of species and inﬂuencing factors, it needs to be monitored
empirically to come up with scientiﬁcally sound judgments. The as-
sessment of the conservation status is only based on subjective judg-
ment and lacks empirical data that could result in inconsistence and
misclassiﬁcations (Regan et al., 2004). Based on our analysis, the
shortage of updated empirical data about rare and threatened species is
one of the remarkable limitations in the Vietnamese Red Data Book
2007.
Although the research procedures and results were documented, the
research results for the red listing were not peer–reviewed before being
published as a scientiﬁc book (VAST, 2003; Interview 2, 9). According
to the RIU model, independent meaningfulness of scientiﬁc ﬁndings
means that these scientiﬁc ﬁndings themselves oﬀer a meaningful ex-
planation of their descriptions and recommendations (Böcher and Krott,
2016). This means that for diﬀerent research projects the result of a
single research project is relevant independently. The classiﬁcation of
threatened species is based on IUCN criteria's system, which was de-
signed to measure the symptoms of extinction risk by using ﬁve in-
dependent criteria relating to aspects of population loss and decline of
range size. A species is assigned to a threat category if it meets the
quantitative threshold for at least one criterion (Mace et al., 2008). For
example, Delacour's langur (Trachypithecus delacouri) is classiﬁed as
“Critically Endangered” in the Vietnamese Red Data Book 2007 because
its status complies with two criteria: A1c,d C1+2a (MSTE, 2007a). It
means that Vietnamese scientists predicted that Delacour's langur is
facing an estimated reduction in population of at least 80% over the last
10 years or three generations, which was based on a decline in the area
of occupancy, the extent of occurrence and/or quality of habitat, as well
as the actual or potential levels of exploitation. Another criterion is that
the population of Delacour's langur was estimated to number less than
250 mature individuals, and it was estimated that a continuing decline
of at least 25% within three years or one generation due to a severe
fragmentation will take place. Hence, the classiﬁcation of Delacour's
langur into “Critically Endangered” depends on the prediction about
the reduction in population size and a decline in size of an already small
population, mainly due to some factors such as overexploitation and
severe fragmentation (MSTE, 2007a). However, the prediction about
the threat status of species depends on doing other research as well (i.e.
land use or climate change) (Akçakaya et al., 2006; Bomhard et al.,
2005; Burgman, 2002). For example, it has been proven that future land
use and climate change substantially aﬀect the threat status of plant
species of up to 29% of 227 Proteaceae taxa in Cape Floristic Region,
South Africa (Bomhard et al., 2005). The consideration of future threats
(i.e. land use change or climate change) is underutilized in current
IUCN red list assessments (Burgman, 2002), which could derive from a
lack of data or uncertainty about future threats (Bomhard et al., 2005).
Thus, the research results on the threat level of species might not
provide independent meaningfulness because it was also dependent on
other studies. The dependent meaningfulness of the research results is
also one of the drawbacks of the Vietnamese Red Data Book 2007.
In short, our research results have shown that there are scientiﬁc
weaknesses of the Vietnamese Red Data Book 2007 arising from the
limited availability of updated data about rare and threatened species
in Vietnam and unknown factors inﬂuencing them.
4.2. Successful integration by good and actor-relevant communication
According to the RIU model, the research results lead to the sphere
of integration that connects scientiﬁc knowledge and political activities
(Böcher and Krott, 2014, 2016). Although the Vietnamese Red Data
Book was oﬃcially published in 2007, the research results for red
listing were completed in 2004. Thus, the results could get back to the
sphere of integration since 2004. In this study, we examine how the
research for the Vietnamese Red Data Book 2007 was integrated into
wildlife protection policymaking of Vietnam. The establishment of the
Vietnamese Red Data Book 2007 was directed toward two public goals:
(1) contribution to the conservation of threatened species of Vietnam,
and (2) compliance with international conventions on biodiversity that
Vietnam signed (i.e. Convention on Biological Diversity). Linking sci-
entiﬁc results with public goals is important for improving their re-
levance to political issues (Böcher and Krott, 2016). Research in the red
listing aims to provide the list of threatened species and their categories
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according to IUCN criteria of 1994, which helps to identify conserva-
tion priorities and to implement international commitments on biodi-
versity conservation of Vietnamese government.
The ﬁrst law for protecting wildlife species was enacted by the
Vietnamese government in 1963. Several laws were issued during the
following years, increasing legislative protection of wildlife. In 1992
Decree 18 was issued, stipulating a list of endangered animals and
plants along with the regulations for their management and protection.
Since then, the list of endangered species has been revised and updated
in the follow–up regulations and became a legislative tool for species
conservation in Vietnam. Presently, there are ﬁve important laws re-
lated to the protection and management of endangered species in
Vietnam (Appendix 3). In 2006, the Vietnamese government issued
Decree 32 and the list of threatened species which are protected under
the two levels. The latest Decree 160 was issued in 2013, delivering
criteria to determine species and the regime of managing species under
the list of endangered, precious and rare species prioritized protection.
Besides these two decrees, there are Circulars and Decisions issued by
Ministry of Agriculture and Rural Development (MARD), guiding the
protection and management of some particular protected species. In
this study, we explore the link between the Vietnamese Red Data Book
2007 and the lists of threatened species in the Vietnamese laws on
protected species. It has been calculated that there were 856 species
listed in the Vietnamese Red Data Book 2007, while 475 out of 856
species were listed in the Vietnamese laws on protected species.
Particularly, 19% (164/856) of the species found in the Vietnamese Red
Data Book made it into Decree 32 while 11% (94/856) of the species
made it into Decree 160. In addition, the proportion of red - listed
species that were also found in Circular 02/2006, Decision 82/2008,
and Decision 140/2000, are 2.5% (22/856), 21.8% (187/856), and
0.9% (8/856) respectively (Table 2). This indicates that the Vietnamese
Red Data Book 2007 has been selectively used by political actors.
Putting species into the binding regulations means that Vietnamese
government needs the resources (i.e. funding, human resources) to
protect them. The results of interview indicated that due to limitations
of funding and human resources on protecting threatened species, the
Vietnamese policymakers could only select some species which are
conservation priorities for Vietnam, to put them into the regulations
(Interview 3, 4, 10). In addition, some species that have the potential
for developing local economics through breeding or trading were not
included into the regulations to support the interest of agricultural
development and poverty alleviation of the Vietnamese government
(Interview 4, 9). For example, Cervus nippon is listed as EW and
Aquilaria crassna is listed as EN in the Vietnamese Red Data Book 2007
(MSTE, 2007a, 2007b). However, both species are not found in the
Vietnamese laws on protected species. The results of the interview
stated that both Cervus nippon and Aquilaria crassna have high economic
values and good potential for local economic development, so they have
not been included into the Vietnamese laws on protected species to
support for the interest of economic development (Interview 1, 4). One
expert stated that MARD supports the farming of wildlife, as well as of
threatened species for commercial purpose, which is why Decree 32
was revised in 2014 to support for this interest (Interview 25). How-
ever, the approval of the revised Decree 32 was postponed due to the
establishment of a new Forestry Law in 2017.
According to the RIU model, successful knowledge transfer needs
allies who are strong enough to support the use of scientiﬁc results
(Böcher and Krott, 2014, 2016). We have analyzed actors involved in
the establishment and use of the Vietnamese Red Data Book 2007
(Appendix 4). While the Ministry of Agriculture and Rural Development
(MARD) is responsible for the establishment of Decree 32, Circular 02/
2006, Decision 82/2008, and Decision 140/2000, Decree 160 was
formulated by the Ministry of Natural Resource and Environment
(MONRE). These ﬁve laws have been approved by the Vietnamese
government to be legally binding regulations within the country. MARD
and MONRE share highest responsibilities in threatened species pro-
tection in Vietnam. Since there has been no particular survey or study
to support for the establishment of the ﬁve laws on protected species
(Interview 13, 25), MARD and MONRE have a high interest in scientiﬁc
recommendations of the Vietnamese Red Data Book 2007. Our research
Table 2
The number of protected species in the Vietnamese Red Data Book 2007 and current wildlife protection laws of Vietnam.
(Source: Compiled by the authors.)
Categories Red Data Book 2007 Red listed species in Vietnamese wildlife protection laws
Decree 32 Decree 160 Circular 02/2006 Decision 82/2008 Decision 140/2000
Animals
EX 4 1 1 0 0 0
EW 5 1 0 1 4 0
CR 48 22 22 4 16 2
EN 113 46 36 6 45 4
VU 189 38 19 11 108 2
LR 17 7 0 0 0 0
DD 31 7 2 0 1 0
Plants
EX 0 0 0 0 0 0
EW 1 0 0 0 0 0
CR 45 10 8 0 1 0
EN 189 17 4 0 6 0
VU 210 15 2 0 6 0
LR 4 0 0 0 0 0
DD 0 0 0 0 0 0
Total 856 164 94 22 187 8
Notes:
EX: Extinct VU: Vulnerable
EW: Extinct in the Wild LR: Lower Risk
CR: Critically Endangered DD: Data Deﬁcient
EN: Endangered
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results have indicated that the Vietnamese Red Data Book 2007 won the
support of MARD and MONRE which are two powerful actors for put-
ting research ﬁndings into wildlife protection laws of Vietnam. It is also
important to emphasize that one species that was labeled as critically
endangered or endangered could stimulate political actions to abate
threats (Possingham et al., 2002) and promote the ﬂow of resources to
the people, programs and organizations for species conservation (Webb,
2008). Our interview results have shown that MARD and MONRE
clearly understood these and paid attention to species that are of in-
terest to them.
The Vietnamese Red Data Book 2007 has been developed by sci-
entiﬁc experts and could easily be communicated to policymakers.
Since the red data book contains concise information on the name of the
species, their distribution, status and structured sequences of cate-
gories, they are easy to be understood by political actors. The categories
are familiar to both scientists and political actors. One expert stated
that “it is not diﬃcult for policymakers to understand that critically
endangered is more serious than vulnerable” (Interview 3). Guldin
(2003) has emphasized that scientiﬁc results need to be translated into
words and proposals that are relevant and understandable to policy-
makers to make an eﬀective communication from forest science to
forest policy. The clear message is an advantage of the red data book
which enables good communication from the ﬁeld of science to the ﬁeld
of policy. Moreover, one of the eﬀective strategies used by science
communicators in practice is that the message should be direct and
relevant to policymakers (Richards and Den Hoed, 2018). The in-
formation of the Vietnamese Red Data Book 2007 can meet speciﬁc
needs of MARD and MONRE who are looking for policy-relevant in-
formation since such information serves their interests and priorities in
the conservation of threatened species.
The use of the Vietnamese Red Data Book 2007 in policy formula-
tion is also facilitated by the participation of scientists in the policy-
making process. One expert stated that: “We (species experts) were
requested to hand in species data sheets to MONRE for making Decree
160. We were also invited to expert teams organized by MONRE to
identify species in Decree 160” (Interview 2). Most species proposed by
scientists were considered in the discussions and many of them pre-
sented in the Vietnamese Red Data Book 2007 were put into Decree 32,
Decree 160, Circular 02/2006, Decision 82/2008, and Decision 140/
2000. Thus, scientiﬁc information of the Vietnamese Red Data Book
2007 has been selectively used in the establishment of these ﬁve laws
since MARD and MONRE recognized political potential of the in-
formation and supported for their use. As stated in the RIU model, the
use of the Vietnamese Red Data Book 2007 into policy formulation was
attributed to the contribution of a successful integration deriving from
good and actor-relevant communication. Such a good communication
could help to win the support of powerful allies in integrating science-
based policy advice into the policy formulation. It is also noted that the
Vietnamese Red Data Book 2007 is not the only a scientiﬁc source for
the policymaking. The policymakers also looked on IUCN red list and
the list of CITES to select the species for listing in the Vietnamese laws
on wildlife protection. However, the arguments by the national red data
book were really essential.
4.3. The impact of Vietnamese Red Data Book on conservation policy
formulation
The most important scientiﬁc recommendation of the Vietnamese
Red Data Book 2007 is a list of endangered species and their categories
based on IUCN criteria 1994. The scientiﬁc recommendations were
integrated into the conservation policymaking by powerful allies
(MARD, MONRE), which led to speciﬁc instruments for implementation
of conservation policies.
With the establishment of the ﬁve laws on wildlife protection, the
Vietnamese government claimed to halt the loss of species and improve
the status of rare and endangered species. The policy instruments were
well formulated, but they did not contribute to democracy since it only
serves for elites (government, nature reserves). Local people and their
ecological knowledge have not been eﬀectively used in monitoring and
surveying protected species in Vietnam (Interview 1, 4). It is believed
that local ecological knowledge can serve as a useful and reliable
complementary data source for wildlife monitoring and management
(Anadón et al., 2009; Brook and McLachlan, 2008; Gilchrist et al.,
2005). However, in the formulation of the Vietnamese Red Data Book
2007, local people were not invited to participate at any forms (e.g.
providing information or monitoring) (Interview 3, 11, 12). This might
cause some challenges in practical conservation eﬀorts since local
people are even not able to recognize that a species is listed in the red
data book or the regulations (Interview 2, 4). There were some cases
recorded that local people harvested or hunted some species without
the knowledge that these species are listed under the highest level of
protection in Decrees 32 and 160, and that the exploitation and use of
all products derived from these species are forbidden (Interview 4, 9).
According to the RIU model, the establishment of the Vietnamese Red
Data Book 2007 contributes little to good governance owing to the lack
of community participation.
The case of the Vietnamese Red Data Book 2007 is one of the very
few cases where the Vietnamese scientists successfully convinced the
policymakers to use their recommendations. This shows that science
has the certain impact on the formulation of wildlife protection policy
in Vietnam. However, with the same object of endangered species, there
are the ﬁve regulations issued by two diﬀerent ministries (MARD and
MONRE) that compete with each other to enact the law on protected
species, resulting in confusions for users (Interviews 1, 4, 11, 12, 25).
There are 66 animals and 12 plants, presented concurrently in both
Decree 32 and 160. However, 85 animals and 40 plants are listed in
Decree 32, but not in Decree 160. On the contrary, 17 animals and 5
plants are presented in Decree 160 but are absent in from Decree 32.
For example, Pavo muticus is listed in the Vietnamese Red Data Book as
“Endangered” and presented in group IB of Decree 32. This species is
absent in Decree 160. The experts we interviewed stated that “the in-
consistencies between Decree 32 and Decree 160 on the lists of threa-
tened species triggered confusions over implementing these decrees in
practice” (Interview 1, 4, 11). In addition, the confusion even rises
concerning several species which are cross –listed among other legal
documents. Some aquatic and semi-aquatic species such as turtles and
crocodiles are also listed in the Circular 02/2006 (amended by Circular
62/2008 and Circular 02/2018) on aquatic species protection. As an
example, Crocodylus siamensis was listed in the Vietnamese Red Data
Book 2007 as “Critically Endangered”. This species is found in the
group IIB of the Decree 32 under the lower level of protection while it is
also enumerated in the Circular 02/2006 as a species banned from
exploitation and in the Decision 82/2008 as critically endangered
aquatic species. These overlaps have caused many confusions for the
management authorities responsible for supervising ﬁshery and agri-
cultural activities since they are not able to deﬁne which law should be
applied (Nadler, 2014; Interview 4, 22, 25). Further complications
could be found in the Decision 140/2000 on the list of protected species
which are predators of rats. In this decision, genera and families are
also listed but overlooked any mention of species in these higher
taxonomic levels. For example, Family Falconidae includes 11 species,
however, these species were omitted from Decision 140/2000 when it
listed Family Falconidae. This has made a signiﬁcant challenge to
practical conservation work since the enforcement authorities do not
often know which species are included in a protected family (Interview
15, 19, 25).
Although the science-based policy advice of the Vietnamese Red
Data Book 2007 has been incorporated in the formulation of the
wildlife protection laws, further research is needed to assess the eﬀec-
tiveness of these laws in conserving the threatened species in Vietnam.
In conclusion, based on research results, we show that the
Vietnamese Red Data Book 2007 has certain scientiﬁc weaknesses due
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to a lack of updated biodiversity data and unknown factors aﬀecting
them. However, the Vietnamese Red Data Book 2007 could achieve
certain political inﬂuence as a result of successful integration. Thus,
Hypothesis 1 is supported.
In addition, our analysis also revealed that the messages of the
Vietnamese Red Data Book are understandable to policymakers and
relevant to the interest of the powerful actors. These advantages of the
Vietnamese Red Data Book 2007 help to make a good and actor-re-
levant communication that contributes to the alliance of the powerful
actors and the use of science–based policy advice in conservation policy
formulation. These results support Hypothesis 2.
5. Discussions
Previous research has shown that when examining science and
policy linkages, it is crucial to focus on both the content of scientiﬁc
information and the processes by which that scientiﬁc information is
produced and communicated (Selin et al., 2018). Our contribution is to
examine the scientiﬁc basis of the Vietnamese Red Data Book 2007 and
its impact on wildlife protection policymaking in Vietnam by using a
new model of scientiﬁc knowledge transfer (the RIU model). Although
the red lists have been widely accepted to be a powerful tool for con-
servation (Lamoreux et al., 2003; Rodrigues et al., 2006), there have
been some disputes regarding the scientiﬁc basis and accuracy of the
red lists both at the global level (Godfrey and Godley, 2008; Pimenta
et al., 2005; Webb, 2008) and the national level (Keith et al., 2000;
Vignoli et al., 2017). Our analysis has shown that the Vietnamese Red
Data Book 2007 seems to be based on scientiﬁc research, but there still
remain some scientiﬁc weaknesses due to limited availability of em-
pirical biodiversity data in Vietnam and unknown factors inﬂuencing
them. In spite of these limitations, scientiﬁc recommendations of the
Vietnamese Red Data Book 2007 have been selectively used by the
policymakers in the wildlife protection policy formulation of Vietnam.
Therefore, there is a potential of science-based policy advice which is
used by policymakers even if its scientiﬁc basis is weak or uncertain.
However, from the perspective of scientiﬁc knowledge transfer, the case
of the Vietnamese Red Data Book 2007 is not a good example of suc-
cessful scientiﬁc knowledge transfer which needs a combination of high
- quality research and professional integration (Böcher and Krott, 2016;
Do Thi et al., 2017b). The case of the Vietnamese Red Data Book has
shown an increasing responsibility of political actors in their selected
actions in the issues which have scientiﬁc uncertainty, such as biodi-
versity conservation.
What our study also shares with previous studies is that the com-
munication is crucial to creating, building and maintaining the interest
of policymakers in scientiﬁc results (Guldin, 2003). Based on our re-
search results, we revealed that science-based policy advice of the
Vietnamese Red Data Book 2007 is linked to the interest of the powerful
actors (MARD, MONRE) through a good and actor-relevant commu-
nication, which helps to win the support of the powerful allies. As a
result, science–based policy advice of the Vietnamese Red Data Book
has been selectively used in the conservation policy formulation. This
demonstrates the importance of good communication in the successful
transfer of scientiﬁc knowledge.
Previous studies have shown that the procedure of the red listing
would need to be scientiﬁcally justiﬁed, politically acceptable and as
benign as possible to the ongoing processes (Webb, 2008). In our case
study, the Vietnamese Red Data Book 2007 was based on scientiﬁc
research and then its scientiﬁc recommendations were incorporated
into the policy formulation. However, Vietnamese scientists need much
stronger scientiﬁc basis to support the establishment of red lists in
Vietnam. Such science might be improved by well-structured species
monitoring surveys and an updated national system of biodiversity
data, which help to avoid the subjective judgment and the potential
bias of the assessment process. In addition, available data also need to
be complemented with some levels of standardized data collection
(Nourani et al., 2017). Lack of high-quality monitoring data is a pro-
blem which also causes considerable obstacles to the establishment of
national red lists in some countries such as Iran (Nourani et al., 2017),
and Bangladesh (Irfanullah, 2011). Establishing data collection schemes
and optimizing the use of collected data would result in the more ef-
fective applicability of IUCN categories and criteria (Nourani et al.,
2017).
It is claimed that updated, appropriate, standard assessment scheme
is the key to prepare a red list (Irfanullah, 2011). Vietnamese scientists
used the assessment system of IUCN proposed in 1994 (version 2.3) for
establishing the Vietnamese Red Data Book 2007. However, since then
many changes happened in the category system and IUCN criteria 2001
(version 3.1) is currently followed by many countries (Mace et al.,
2008; Milner-Gulland et al., 2006). In addition, in 2003 IUCN published
the guidelines on the application of the IUCN criteria at national and
regional levels. Thus, the re-evaluation of threatened plants and ani-
mals of Vietnam is needed according to these guidelines. One expert we
interviewed suggested that the Vietnamese Red Data Book should be
reviewed at ﬁve–year intervals and that online red data book should
replace the printed one (Interview 4). Establishing such online red data
book may help diﬀerent target groups easily access the information on
threatened species of Vietnam. Based on research results, we also re-
commend that local ecological knowledge should be incorporated into
the national red listing of Vietnam since local people have relevant
practical knowledge about threatened species (Cano and Tellería,
2013). The locals could be involved in the red listing at some forms (i.e.
providing information or supporting for species monitoring). This par-
ticipation of local people can also help to improve their awareness
about the importance of the threatened species' protection.
Much of the previous research has focused on natural science per-
spective of the red lists (Eaton et al., 2005; Newton and Oldﬁeld, 2008).
Our study uses a novel model of scientiﬁc knowledge transfer (the RIU
model) to analyze science–policy interaction of the Vietnamese Red
Data Book 2007. Based on our results, we emphasize the importance of
a successful integration to enhance political inﬂuence of science-based
policy support. In addition, searching and winning powerful allies of
science–based policy advice should be an important focus for strategies
of scientiﬁc knowledge transfer.
6. Conclusions
In this study, we examined the scientiﬁc basis and science - policy
interaction of the Vietnamese Red Data Book 2007 by applying the RIU
model of scientiﬁc knowledge transfer. Based on our analysis, we pro-
vide recommendations to enhance the science–based policy support in
biodiversity conservation.
Regarding Hypothesis 1, our study has shown that there is a po-
tential for scientiﬁc knowledge transfer from science into policy for-
mulation even if its research is weak or uncertain. In these cases, po-
litical actors could well recognize political potential of the research
results and they use their resources to promote the use of these research
results. Concerning the Vietnamese Red Data Book 2007, the political
actors could see political potential of the Vietnamese Red Data Book
and use its scientiﬁc recommendations to support their interests in spite
of its scientiﬁc weaknesses. However, the success of such red lists could
not signiﬁcantly contribute to science in the conservation of biodi-
versity. Thus, the improvement of the scientiﬁc basis of red lists will be
essential to enhance science-based policy support.
Regarding Hypothesis 2, our study also revealed that good and
actor-relevant communication plays an important role to achieve the
support of powerful allies in the conservation policy formulation. The
Vietnamese Red Data Book 2007 made a good communication through
understandable and relevant information given to the policymakers. As
a result, science-based policy advice of the Vietnamese Red Data Book is
integrated into national regulations. Thus, up to now, the success of red
lists focuses on integration only through good communication. We
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recommend that scientists should put a necessary stress on a good and
relevant communication to increase the use of science–based policy
advice in policy formulation.
There are scientiﬁc uncertainties in research ﬁelds like biodiversity
conservation (Conroy et al., 2011; Keith et al., 2011; Pe'er et al., 2014).
Thus, scientists need to promote diﬀerent research strategies to tackle
these challenges. Based on our research results, we suggest that the
provision of weak or uncertain research could support for conducting
further research tasks of scientists in the future. This is because scien-
tists can link scientiﬁc research which is not connected in substance in
order to achieve supporting coalitions for universities and research
institutes in other research projects. This is similar to “pork barrel”
projects which are used to construct supporting coalitions for legislative
packages (Evans, 1994). We call this a “scientiﬁc pork barrel” in our
study. In some cases, scientists could use “scientiﬁc pork barrel” to
build up their supporting coalitions for future research through con-
ducting weak or uncertain research at the present. This might be es-
sential in research ﬁelds having scientiﬁc uncertainties (i.e. biodiversity
conservation, climate change). In the case of the Vietnamese Red Data
Book 2007, “scientiﬁc pork barrel” does not promote the scientiﬁc basis
for wildlife protection policy of Vietnam, but it might contribute to the
construction of supporting coalitions for further good research of
Vietnamese scientists.
Based on the results of this study, we emphasize the importance of
all three phases of the RIU model to make a successful transfer of sci-
entiﬁc knowledge. Future research is needed to examine the eﬀective-
ness of threatened species protection policies which are based on
Science–based policy advice by the red lists.
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Appendix 1: List of interviewees 
Interview Affiliation Date 
1 Botanist - Forest Inventory and Planning Institute 11/05/2017 
2 Botanist - National University of Hanoi 12/05/2017 
3 Zoologist - Institute of Ecology and Biological Resources 20/05/2017 
4 Zoologist - Institute of Ecology and Biological Resources 22/05/2017 
5 Government officer - Vietnam Administration of Forestry, 
MARD 
23/05/2017 
6 Government officer – Forest Protection Department, MARD 25/05/2017 
7 Zoologist - Institute of Ecology and Biological Resources 31/05/2017 
8 Government officer - CITES Vietnam 01/06/2017 
9 Zoologist - Institute of Ecology and Biological Resources 02/06/2017 
10 Botanist - Institute of Ecology and Biological Resources 22/06/2017 
11 Zoologist - Institute of Ecology and Biological Resources 23/06/2017 
12 Zoologist - Institute of Ecology and Biological Resources 24/06/2017 
13 Government officer – Biodiversity conservation agency, 
MONRE 
25/06/2017 
14 Government officer - Department of Nature Conservation, 
MARD 
28/06/2017 
15 Zoologist - Institute of Ecology and Biological Resources 04/07/2017 
16 Government officer – CITES Vietnam 05/07/2017 
17  Botanist - Center for Plant Conservation (by email) 06/07/2017 
2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
18 Biodiversity program officer - IUCN Vietnam 10/07/2017 
19 Zoologist – Vietnam National University of Forestry  12/07/2017 
20 Botanist – Vietnam National University of Forestry 15/07/2017 
21 Botanist - National Institute of Medicinal Materials 20/07/2017 
22 Zoologist – independent consultant (by email) 2/08/2017 
23 Government officer - Biodiversity conservation agency, 
MONRE (by email) 
5/08/2017 
24 Government officer – Biodiversity conservation agency, 
MONRE 
10/8/2017 
25 Primate expert, Vietnam primate conservation program  
 IUCN/SSC Primate Specialist Group (by email) 
22/8/2017 
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Appendix 2: Results of the analysis using the RIU model 
Activities 
of the RIU 
model 
Criteria 
Vietnamese Red Data Book 2007 
Occ* Description 
Research Assessing current 
scientific 
information 
+ National and international scientific sources were well-assessed  
Compliance with 
the procedures of 
sound scientific 
practice 
- - Lack of sound and recent empirical monitoring data of species 
- Listing methods include: personal knowledge of experts and literature 
review 
- Research results have not been peer–reviewed  
- However, red listing process has been clearly documented 
Cooperation with 
external scientific 
projects and 
institutions  
+ - Maximize cooperation between Vietnamese researchers from 
Vietnamese research institutions such as the Institute of Ecology and 
Biological Resources, Vietnam National University, Institute of Tropical 
Biology, Institute of Marine Research (73 Vietnamese researchers)  
Independent 
meaningfulness of 
scientific findings 
- Research results of the red listing are dependent on other studies, such as 
land use planning, farming and climate change 
4 
 
Integration Orientation 
towards public 
goals 
+ 2 public goals: 
- Conservation of threatened species in Vietnam 
-  Compliance with international conventions on biodiversity that Vietnam 
signed (i.e. CBD) 
Relevance in 
regard to political 
processes  
+ Some scientific recommendations of the red data book have been used in 
five laws on protected species that are legally binding for Vietnamese 
authorities and people.  
Relevance with 
regard to allies 
+- - Partial involvement of IUCN ( through workshops, training courses) 
- National allies: MARD and MONRE  
Target group-
oriented 
intermediation for 
the right media 
+- Many communication activities, but only good for political actors (elites) 
Not applicable for local people since they could not recognize the red 
listed species 
Utilization Contribution to 
democracy  
- - Do not contribute to democracy due to the establishment of the red list is 
only for elites (government, nature reserves) 
- Local people do not recognized threatened species in the red list and 
Decrees 32 and 160. 
- No participation of hunters and local people  
Contribution to the 
rule of law 
+ - Scientific basis for making the list of threatened species in Decree 32 and 
Decree 160 
5 
 
- 19% (164/856) of the species found in the Vietnamese Red Data Book 
made it into Decree 32, and 11% (94/856) of the species made it into 
Decree 160. 
Contribution to 
good governance 
+- - No participation of local people 
- However, scientific recommendation has been used by political actors 
Appropriate 
solutions to 
problems  
? - Need further research on the effectiveness of the established wildlife 
protection policies 
Participation in the 
scientific 
discourse 
+ Many scientific publications both at the national and international level 
(good topic for scientists) 
 
Note: *Occ. =   Occurrence (- not given; ± partly given; + given; ? No information). 
Source: adapted from Böcher and Krott (2014, 2016) 
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Appendix 3: Current wildlife protection laws in Vietnam  
No Name of laws 
Issued 
year 
Promulgated 
by 
Contents 
1 Decree 32/2006 on 
management of rare 
and endangered forest 
plants and animals 
2006 Prime Minister 
of Vietnam 
- Included 203 rare and threatened species under the two levels 
of protection: 
+ Group I (IA: Plant; IB: Animal): Species listed under the 
highest level of protection cannot be extracted from the wild and 
the use of all products derived from these species is forbidden 
Group IA: 13 species + 2 genera 
Group IB: 62 species 
+ Group II (IIA: Plant; IIB: Animal): The extraction of the 
species listed under this lower level of protection are allowed 
for breeding, research, or other scientifically compelling 
purpose with a permission issued by MARD.  
Group IIA (Plants): 33 species + 4 genera 
Group IIB (Animals): 89 species 
2 Decree 160/2013 on 
criteria to determine 
species and the 
regime of managing 
species under the list 
of endangered, 
precious and rare 
species prioritized 
protection 
2013 Prime Minister 
of Vietnam 
- All forms of commercial trade of the listed endangered species 
are prohibited.  
+ Animals: 83 species 
+ Plants: 17 species 
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3 Circular 02/2006 on 
list of aquatic species 
banned from 
exploitation and 
exploitation for a 
definite period in the 
year (amended by 
Circular 62/2008 and 
Circular 02/2018) 
 
2006 Ministry of 
Fisheries 
(presently 
MARD) 
- Listed aquatic species banned from exploitation: 
21 species (amended to 25 species in Circular 62 and to 32 
species in Circular 02/2018).  
- Included aquatic species banned from exploitation for a 
definite period in the year: 27 species (amended to 29 species in 
Circular 62) 
4  Decision 82/2008 on 
list of endangered 
aquatic species that 
need to be protected, 
rehabilitated, and 
developed (amended 
by Circular 01/2011) 
 
2008 MARD - Listed 236 endangered aquatic species which need protection, 
reproduction and development: 
+ Species extinct in the Wild (EW): 4 
+ Critically endangered species (CR): 18 
+ Endangered species (EN): 56 
+ Vulnerable species (VU): 158 
5 Decision 140/2000 on 
list of protected 
species which are 
predators of rats 
2000 MARD - Listed protected species which are predators of rats: 
18 species  
2 Genera  
1 Family 
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Appendix 4: Actors involved in the establishment and use of the Vietnamese Red Data Book 2007 
No Actors 
Knowledge transfer spheres 
Research Integration Utilization 
1 Researchers Research for red listing by 
Vietnamese researchers of 
many research institutions and 
universities 
 Many scientific papers 
were published.  
2 IUCN  An international NGO that supports 
the red listing through training 
courses and expects the Vietnamese 
government to incorporate research 
results of red listing into policy 
making. 
 
3 Ministry of 
Agriculture and 
Rural 
Development 
(MARD) 
 A government agency as a powerful 
ally that selectively incorporates 
scientific recommendations by the 
red data book into Decree 32, 
Circular 02/2006, Decision 82/2008, 
and Decision 140/2000.  
Decree 32 was approved 
and issued by the 
Vietnamese government in 
2006.  
Circular 02/2006, Decision 
82/2008, and Decision 
140/2000 were issued by 
MARD 
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4 Ministry of 
Natural 
Resource and 
Environment 
(MONRE) 
 A government agency as a powerful 
ally that selectively incorporates 
scientific recommendations by the 
red data book into Decree 160.  
Decree 160 was approved 
and issued by the 
Vietnamese government in 
2013.  
5 Local People   Difficult to recognize 
endangered species in the 
red data book and the five 
laws on protected species.  
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Abstract: 
Landscape planning has been advocated by many researchers and 
conservationists because of its potential to support nature conservation at 
a landscape scale. We examined an internationally funded project in 
Vietnam (the ECOLIME project) that failed in its endeavor to establish 
landscape planning at the scale of an ecologically valuable karst landscape. 
We applied the Research–Integration–Utilization (RIU) model of scientific 
knowledge transfer to analyze why the ECOLIME project failed in adapting 
the scale of the political–administrative planning system to the ecological 
scale of the karst ecosystem landscape. Our study shows that the 
implementation of landscape planning in the Pu-Luong Cuc Phuong area 
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was not successful to solve scale mismatches in environmental governance 
because of weak integration resulting from a lack of both a link to the 
Vietnamese political process and support from powerful Vietnamese actors. 
The establishment of a landscape planning group with the support of an 
internationally funded project (the ECOLIME project) was not a sufficient 
means to create links to the political process and win powerful allies. Based 
on the results of this study, we recommend improvements in integration to 
make scientific research relevant to science-based policy support, including 
(1) the need for a link to the existing political process and (2) the need to
gain the sustainable support of powerful allies.
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process and win powerful allies. Based on the results of this study, we recommend improvements 19 
in integration to make scientific research relevant to science-based policy support, including (1) 20 
the need for a link to the existing political process and (2) the need to gain the sustainable 21 
support of powerful allies. 22 
23 
Keywords: Fit; Landscape Planning; Nature Conservation; Research–Integration–Utilization 24 
model; Scale; Scientific Knowledge Transfer.  25 
26 
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There has been an increasing concern in recent years about the promotion of nature conservation 
at a landscape scale (Bennett, 2003; Frost et al., 2006; Reed et al., 2017; Tang et al., 2011). Since 
the conservation of native flora and fauna and the maintenance of natural ecological processes 
cannot be assured by depending solely on areas dedicated to nature conservation, the focus of 
conservation planning and management must extend beyond the boundaries of nature reserves to 
encompass the whole landscape (Bennett, 2003; Tang et al., 2011). Landscape planning is 
essential for reconciling the needs of competing land uses and incorporating them into a 
landscape (Bennett, 2003). Landscape planning has been defined as “a continuing process that 
strives to make the best use for mankind of a limited area of the earth’s surface, while conserving 
its productivity and beauty" (Vaníček, 1974: 105). From the ecological perspective, landscape 
planning seeks to integrate human activity with the conservation of environmental resources and 
contribute to the implementation of sustainable development (von Haaren et al., 2008). Although 
landscape planning is considered to be important in regulating the relationship between humans 
and their environment, the practical implementation of landscape planning has been facing 
various concrete problems (Lütz and Bastian, 2002; von Haaren, 2002). 
Like in other developing countries, landscape planning is a new area for planners and policy- 
makers in Vietnam. Although there have been certain changes in the Vietnamese planning 
system since the introduction of Doi Moi (Renovation) in 1986, still many challenges remain for 
implementing landscape planning in Vietnam. The development plans of Vietnam still lay a 
considerable stress on economic growth and infrastructure development and lack the integration 
of environmental issues into these plans (MPI, 2000; Sekhar, 2005; Vater, 2001). Landscape 
planning is considered an important planning instrument to bring together different land uses and 
environmental matters (von Haaren et al., 2008). Therefore, there is an increasing need to 
investigate the potential for the incorporation of landscape planning into the Vietnamese 
planning system, especially in the context of the new planning law of Vietnam issued in 2017. In 
effort to better understand integrated planning in Vietnam, we have examined the 
implementation of landscape planning activities in Pu Luong Cuc Phuong landscape funded by 
the Pu Luong Cuc Phuong limestone landscape conservation project (ECOLIME project). The 
Pu Luong Cuc Phuong landscape is recognized as a globally important example of a karst 
ecosystem that supports the largest remaining area of lowland limestone forest in northern 
Vietnam (FFI, 2002). Since karst landscape has porous structure, which means that surface 
actions can easily translate impacts underground or downstream, it requires total landscape 
management more than any other type of landscape (Furey and Infield, 2007; Vermeulen and 
Whitten, 1999). In order to promote a regional approach to planning process and support 
integrated conservation in Pu Luong Cuc Phuong conservation area, the ECOLIME project was 
conducted between 2002 and 2009 (FFI, 2002).  
One of considerable efforts under the ECOLIME project was put into the establishment of an 
inter-provincial landscape planning group for three provinces in Pu Luong Cuc Phuong area. The 
initiative to establish an inter-provincial landscape planning group was based on the scientific 
concepts of fit and scale that emphasize the need for compatibility between ecosystem properties 
and institutional arrangements created to manage human activities affecting these systems 
(Cleveland et al., 1996; Moss, 2012; Young, 2002). It is widely accepted that scale is a value 
dimension in environmental governance (Albert et al., 2017; Green 2016; Moss and Newig 
2010). Since scale is claimed to be socially produced and negotiated between interests in 
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2.1. Scale and Politics of Scale in Political Ecology 
3 
political processes (Engel-Di Mauro 2009; Rangan and Kull 2009; Sayre 2009), taking political 1 
processes into account and defining appropriate scales in decision-making are essential for the 2 
development of working planning strategies (Padt and Westerink 2012). In fact, the mismatches 3 
between the geographical extent of a resource or ecosystem and the territorial scope of relevant 4 
institutional arrangements can lead to the ineffectiveness, spatial externalities and spillover 5 
(Moss and Newig 2010; Moss, 2012). To respond to problems of mismatch, the establishment of 6 
new task-specific governance levels (e.g. an inter-provincial landscape planning group) has been 7 
advocated to enhance fit with environmental scales (Hooghe and Marks, 2003; Moss and Newig, 8 
2010; Young, 2002). Although the ECOLIME project aims to solve scale mismatches in 9 
environmental governance in Pu Luong Cuc Phuong landscape through landscape planning 10 
activities, its target is not easy to obtain in the end. In this study, we employed the Research–11 
Integration–Utilization (RIU) model of scientific knowledge transfer (Böcher and Krott, 2014, 12 
2016) to analyze the implementation of landscape planning activities and examine the reasons 13 
for the lack of success in establishing landscape planning at the scale of the karst ecosystem in 14 
the Pu Luong Cuc Phuong landscape. Thus, our guiding research question is this: How can the 15 
failure of landscape planning to solve scale mismatches be explained from the perspective of the 16 
RIU model of scientific knowledge transfer?  17 
In the following sections, we present an overview of the theoretical background of our study and 18 
the RIU model. Next, we present an overview of the Pu Luong Cuc Phuong case study and the 19 
planning system in Vietnam. This is followed by a description of our empirical research 20 
methods. We then show that the ECOLIME project failed to build links to the political process 21 
and win the powerful allies needed to establish landscape planning in Vietnam. Finally, we 22 
provide suggestions for how landscape planning could be achieved more successfully in 23 
developing countries like Vietnam.   24 
2. Theoretical Concepts25 
26 
The concept of scale has been used in many different disciplines. In ecology and geography, 27 
scale is usually defined in terms of spatial and temporal dimensions (Gibson et al., 2000; 28 
Schneider 2001). In contrast, in sociology, scale refers to the representative nature of social 29 
structures from individuals to organizations, as well as the social institutions that govern the 30 
spatial and temporal extent of resource access rights and management responsibilities (Bodin and 31 
Norberg 2005; Chidumayo, 2002; Ziker 2003). Scale has long been a concept of central concern 32 
in political–ecological analyses (Bryant, 2015; Neumann, 2009). In the early efforts to shape 33 
political ecology, Blaikie and Brookfield (1987) have emphasized that the complexity of human–34 
environment interactions demands an approach that contains the contribution of different 35 
geographical scales and hierarchies of socioeconomic organizations. In addition, Zimmerer and 36 
Bassett (2003) have asserted  the centrality of geographical scale to political-ecological analysis. 37 
Political ecology, in the sense of understanding political as well as biogeophysical processes 38 
behind people - environment relations (Robbins, 2011; Watts, 2000; Zimmerer and Bassett 39 
2003), offers more context-situated approaches of scale and greater sensitivity with respect to 40 
micro-scale society–environment relations, which help to improve spatio-temporal resolution and 41 
reduce analytical losses of detail of explanatory importance (Engel-Di Mauro, 2009). Moreover, 42 
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4 
Brown and Purcell (2005) have shown that research in political ecology would benefit from more 1 
explicit and careful attention to the question of scale and scalar politics. 2 
One of central arguments of scale literature is that scale is socially constructed and its focus is on 3 
the roles of diverse actors in struggles that produce scale (Engel-Di Mauro, 2009; Leitner and 4 
Miller, 2007; Marston, 2000; Rangan and Kull, 2009; Sayre 2009). It is believed that the social 5 
and ecological outcomes of a given scale or any particular scalar arrangement are the result of 6 
the political strategies of particular actors, and not the inherent qualities of particular scales 7 
(Brown and Purcell, 2005; Marston, 2000). Since there has been an emphasis on social 8 
construction of scales through political struggle and a research shift toward examining the 9 
political genesis of scale, the phrase “the politics of scale” has become the catchphrase of the 10 
literature (Brown and Purcell, 2005; Swyngedouw, 1997a). In addition, the scale has been 11 
described as both fluid and fixed (Brenner, 2001; Swyngedouw, 1997b). This is because scales 12 
are socially produced through political struggle that is an ongoing process. Thus, scale and scalar 13 
arrangements are constantly being made and remade (Brown and Purcell, 2005). The literature of 14 
scale has also emphasized that scale is fundamentally a relational concept that necessarily 15 
implies a set of relationships in which scales are embedded within other scales (Brenner, 2001; 16 
Brown and Purcell, 2005; Kelly, 1999). Therefore, it is suggested that the focus should be put on 17 
the analysis of relationships among scales (Brown and Purcell, 2005).  18 
In landscape planning, the politics of scale approach has been considered a promising approach 19 
to study dynamic interplay between biophysical, social, policy and political processes within 20 
landscapes (Padt and Westerink, 2012). 21 
22 
2.2. Scale Mismatches and Fit 23 
Scale mismatches between social and ecological systems may be spatial, temporal, or functional  24 
(Cumming et al., 2006; Lee, 1993). Spatial mismatches will occur when the spatial scales of 25 
management and the spatial scales of ecosystem processes do not align appropriately (Cumming 26 
et al., 2006). Scale mismatches arise through changes in the relationships between the spatial, 27 
temporal, or functional scales at which the environment varies, the scales at which human social 28 
organization occurs, and the demands of people and other organisms for resources (Cumming et 29 
al., 2006; Moss 2012). When scale mismatches between social and ecological systems happen, 30 
problems inevitably arise either in social institutions responsible for management or in ecological 31 
systems managed (Cumming et al., 2006; Young, 2002).  32 
Environmental problems of scale are those problems that arise due to mismatching spatial 33 
relations among biophysical processes, administrative structures and procedures, or individual 34 
preference (Gibbs et al., 2002; Meadowcroft, 2002; Young, 2002). If administrative 35 
responsibility does not match the spatial, temporal, or functional scale of natural phenomena, 36 
unsustainable resource use can be expected (Lee, 1993). Scale is a fundamental attribute in 37 
adopting a landscape-based approach to planning (Selman, 2006). In terms of achieving more 38 
sustainable landscape, there is a strong argument that we should manage our own land using 39 
activities within spatial units that resonate with the self-organizing properties of nature (Selman, 40 
2006). 41 
The concept of fit refers to the compatibility between ecosystems and institutional arrangements 42 
created to manage human activities affecting these systems (Young, 2002). There are three 43 
categories of fit: functional, temporal, and spatial (Folke, 2007; Galaz, 2008). The premise of fit 44 
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5 
is that the closer the fit is between ecosystems and institutional systems, the better the relevant 1 
institutions will perform, at least in terms of sustainability (Young, 2002). However, achieving 2 
perfect fit has proven to be an elusive task in practice (Galaz, 2008; Young, 2002; 2005). 3 
The mismatch of scales is central to the problem of fit within institutions and between 4 
ecosystems and institutions (Folke, 2007). When responding to the problem of mismatch, 5 
researchers and policy makers have striven to improve fit in the design of institutions aimed at 6 
formulating institutional arrangements that fit ecosystems (Moss, 2012). Endeavors to create 7 
environmental or resource regimes should begin with an assessment of the principal properties of 8 
the relevant ecosystems and proceed to the designing and building of institutional arrangements 9 
that fit the bio-geophysical contours of the problem (Young, 2002). 10 
2.3. Concept of Landscape Planning 11 
Over the last decade, landscape planning as a discipline and as a necessary part of the planning 12 
process has attracted considerable attention from planners and scholars (Linehan and Gross, 13 
1998; von Haaren, 2002). The task of landscape planning is achieved through the interaction of 14 
plans at different scale levels (von Haaren et al., 2008). Landscape planning has to consider all 15 
relevant factors associated with natural and human elements within the landscape. Thus, 16 
landscape planning involves many relevant stakeholders with different interests in the existing 17 
problems within the landscape. Ecologists, economists, planners, and others need to work 18 
together and also communicate with one another in mutually comprehensible terms to 19 
communicate their ideas in ways that engage non-experts (Selman, 2006). In addition, landscape 20 
planning encompasses a variety of skills and tools, such as landscape architecture, nature 21 
conservation, and knowledge of plants, ecosystems, soil science, hydrology, and cultural 22 
landscapes (Rega, 2014). 23 
In terms of nature conservation, landscape planning is one of the most important planning 24 
instruments in landscape management (von Haaren et al., 2008). Through landscape planning, 25 
ideas for sustainable landscape development can be presented and fed into other sectoral 26 
planning efforts (von Haaren et al., 2008). To conserve the Pu Luong Cuc Phuong landscape as a 27 
whole, landscape planning was initiated under the ECOLIME project as a central issue in nature 28 
conservation in this landscape. The key project objective addressed the question of how to 29 
achieve planning for the entire limestone mountain range and how to promote inter-agency 30 
cooperation for planning throughout the mountain range (FFI, 2002). 31 
2.4. Science and Technology Studies and the RIU model 32 
The merits of Science and Technology Studies (STS) are that these studies identify the strong 33 
connection between science, society and politics and that the function of science within political 34 
processes is much more complex than just “speaking truth to power”, as it is argued by many 35 
traditional linear models of the science-policy interface. STS highlights that especially in high-36 
complex fields like environmental policy, political decisions are the result of co-production 37 
between science, politics and society and a clear separation between (scientific) facts and 38 
(political) norms is not possible in situations of high uncertainties and unclear scientific 39 
prognoses about certain issues and their consequences (Sismondo, 2010). STS are a very 40 
important contribution to this field since they argue that knowledge transfer is (if ever) only 41 
possible through common interactions between science and practice (Sismondo, 2010; Lidskog 42 
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and Sundqvist, 2015). In the so-called processes of boundary work special actors or institutions 
act as boundary spanners in processes “through which the distinctions between science and 
nonscience, science and politics, and experts and lay people are constructed and maintained” 
(Braun and Kropp, 2010: 771). Landscape planning is a good example of such actions since 
planning professionals here often act as boundary spanners between science (science-based 
theories and methods of landscape planning) and practice (practical planning actors, e.g. 
planning administration). 
Our RIU model shares the general co-production is the idea of STS that political and practical 
decisions are the result of interactions between science, politics and society (Sismondo, 2010). 
Knowledge transfer from science into practice and vice versa is only possible by bi-directional 
actions from science and practice. RIU helps to describe and analyze these boundary-spanning 
activities as they are identified by STS studies, while they are here re-interpreted as the so-called 
“integration” activities, consisting of permanent switching of roles between research and 
practical demands, a combination of different activities that are crucial for scientific knowledge 
transfer. These roles are different since they always have to reflect the main differences in the 
rationality of science compared to those of political practice. However, in contrast to STS, RIU 
highlights that political or practical actors follow their own power-driven rationalities and do not 
necessarily have to follow or even understand scientific reasoning. In situations in which 
scientific arguments can be linked to powerful actors playing the role of “allies of science”, 
knowledge transfer can be realized, even without a deep consensus or mutual understanding 
between science and practice (Böcher and Krott 2014, 2016). In RIU model, “allies of science” 
are powerful actors that support the use of scientific concepts in practice (Böcher and Krott, 
2016). The RIU model serves as an analytical model that helps to gain deeper understanding of 
what happens in co-production surroundings: analytically, different roles between science and 
practice can be distinguished, in order to theoretically describe their functions for the whole 
process of scientific knowledge transfer. 
The RIU model was first developed by Böcher and Krott (2014) in various research projects that 
addressed scientific knowledge transfer in environmental and forest policy in Germany (Böcher 
2016; Böcher and Krott, 2014, 2016; Heim and Böcher, 2016) and in Eastern Europe (Stevanov 
et al., 2013). Since then, it has been applied to analyze the science-based activities of state forest 
research institutes in Japan and Sweden (Nagasaka et al., 2016a, 2016b), science-based win–win 
solutions for fishery management in Indonesia (Dharmawan et al., 2016, 2017) and science-
based policy advice for nature conservation in Vietnam (Do Thi et al, 2017a, 2017b). In the RIU 
model, scientific knowledge transfer is defined as a process consisting of the connection of three 
phases: research (R), integration (I), and utilization (U), each following an individual logic 
(Böcher and Krott, 2014; 2016) (Figure 1). The RIU model is a useful tool in analyzing three 
important interconnected steps for science-based policy advice: research, integration, and 
utilization (Böcher, 2016). Based on the analytical RIU model, criteria can be derived to assess 
these three activities in actual scientific knowledge transfer processes (Böcher and Krott, 2016). 
In the RIU model, integration is very important because it can selectively link the spheres of 
science and politics with the aim of finding science-based solutions for policy and practical 
problems (Böcher and Krott, 2016). 
6 
https://mc04.manuscriptcentral.com/natureandspace
7 
1 
Figure 1: Research–Integration-–Utilization (RIU) model of scientific knowledge transfer 2 
(adapted from Böcher and Krott, 2016; Böcher, 2016) 3 
4 
In the integration phase, stakeholders select research results that are relevant to solving practical 5 
problems based on practical demands (Böcher and Krott, 2014; 2016). Integration connects 6 
scientific concepts with the expectations and interests of political and practical stakeholders, but 7 
it does not alter the results of scientific research (Böcher and Krott, 2014). Successful integration 8 
leads to the utilization of scientific results in practice. The RIU model defines the criteria for 9 
assessing integration activities as the orientation of research toward public goals, the 10 
applicability of scientific solutions to practical problems, the relevance to stakeholders (allies) 11 
and the political process, and appropriate target group-oriented intermediation by means of the 12 
right media. It assumes that a deficit of one or more of these criteria might lead to unsuccessful 13 
integration, which may result in unexpected failures in transferring scientific concepts into 14 
practice. However, few empirical studies have been conducted to examine how a lack of 15 
integration according to the RIU model may influence the process of transferring scientific 16 
concepts into practice. In this research, we focused on two out of four important criteria for a 17 
successful transfer of scientific knowledge as stated in the RIU model with the main assumption 18 
that scientific concepts need to have relevance to the political process and stakeholders (allies) to 19 
be successfully transferred into practice. Based on the RIU model, we derived two hypotheses 20 
that might explain the failure of permanent implementation of landscape planning in our case 21 
study: 22 
23 
Hypothesis 1: Landscape planning needs a link to the existing planning system to be 24 
successfully transferred into practice. 25 
26 
Hypothesis 2: Landscape planning needs powerful allies to be successfully transferred into 27 
practice. 28 
29 
3. Methodology30 
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8 
3.1. The Case of the Pu Luong Cuc Phuong Landscape 1 
The Pu Luong Cuc Phuong range is a globally important karst landscape in Northern Vietnam 2 
(FFI, 2002) (Figure 2). The landscape covers approximately 170,000 ha and stretches across 3 
three provinces (Ninh Binh, Hoa Binh, Thanh Hoa). The ecological importance of the area is 4 
based on its high biodiversity level, the endemism of fauna and flora species, the sensitivity of 5 
the karst ecosystem, and traditional cultural values (FFI, 2002). To protect this ecosystem, three 6 
protected areas were approved by the Vietnamese government. Cuc Phuong is the oldest national 7 
park in Vietnam, established in 1962, in the eastern part of the landscape. The Pu Luong Nature 8 
Reserve was established in 1999 in the western part of the landscape. Ngoc Son Ngo Luong, in 9 
the central part, was approved as a nature reserve in 2004, forming a biodiversity corridor 10 
between the other two. 11 
A key feature of the Pu Luong Cuc Phuong landscape is the influence of the local people on the 12 
landscape. Culture and traditional values, such as traditional costumes, architecture, farming 13 
techniques, and markets, have a crucial visual impact on this landscape (Overjero, 2005). In 14 
2002, an input research of the ECOLIME project showed that there were many threats to the 15 
conservation of the limestone landscape , including the expansion of commercial-scale timber 16 
harvesting, illegal hunting, expansion of new roads, and uncontrolled quarrying (FFI, 2002). 17 
The ECOLIME project is labeled as an Integrated Conservation and Development Project that 18 
aimed to protect biodiversity values and cultural characters of the Pu Luong Cuc Phuong 19 
limestone range by addressing conservation issues and the building capacity for ecosystem 20 
management (FFI, 2002). The project was divided into two phases. Phase 1, which lasted from 21 
2002 to 2006, was funded by the Global Environment Facility and the Spanish Agency for 22 
International Cooperation and was focused on biodiversity research, law enforcement, and 23 
protection. Phase 2 was carried out from 2007 to 2009 and was focused on community livelihood 24 
development initiatives and raising awareness. Phase 2 was funded by the Japan Social 25 
Development Fund. Both phases of the project were implemented by the Fauna & Flora 26 
International (FFI) Vietnam Conservation Support Program, in partnership with the Forest 27 
Protection Department of the Vietnamese Ministry of Agriculture and Rural Development, with 28 
technical assistance from the German Development Service (DED). Establishing a landscape-29 
level plan covering the whole ecological scale of the karst ecosystem was at the heart of the 30 
ECOLIME project's objectives, which should ultimately build local capacity in ecosystem 31 
management and introduce this into the regional policy and planning process of Vietnam (FFI, 32 
2002). 33 
Initially, the ECOLIME project claimed to formulate a formal institution for the Pu Luong Cuc 34 
Phuong landscape, according to the argument that the separate institutions of the three provinces 35 
were not suited to managing the landscape, crossing the boundaries of three provinces. This idea 36 
refers to the concept of spatial fit, which reflects the need for compatibility between the 37 
geographical extent of a biophysical system and the management area of an institution (Moss, 38 
2012; Young, 2002). The establishment of an inter-provincial institution was intended to enhance 39 
the fit between the scale of the limestone ecosystem (the Pu Luong Cuc Phuong landscape) and 40 
the scale of the institutional arrangement (the proposed inter-province institution). The 41 
ECOLIME project made a lot of effort to establish a landscape planning group with the 42 
participation of all three provinces. It was expected that the establishment of such a group would 43 
improve cooperation between the leading departments of the three provinces and allow for the 44 
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9 
gradual evolution of a locally appropriate institution that would meet the needs of the landscape 1 
and its stakeholders (Infield, 2004; Overjero, 2005). 2 
3 
4 
5 
Figure 2: Pu Luong Cuc Phuong Landscape (Map by Dinh Vu Xuan, 2017) 6 
3.2. Vietnamese Planning System: Structure and Main Actors 7 
Originally, Vietnam followed a command planning model adopted from the U.S.S.R, according 8 
to which resources were allocated directly by the central authorities to what were considered to 9 
be the high-priority tasks of national development (Quang 2002; Quang and Kammeier, 2002; 10 
Vu, 2008). However, this planning system led to economic inefficiency and a low quality of life 11 
in Vietnam during the period from 1954 to 1985 (Vu and McIntyre-Mills, 2008). In 1986, the 12 
Vietnamese government adopted a policy of economic reform (Renovation or Doi Moi in 13 
Vietnamese) that marked a crucial change from a centrally planned economy to a multi-sector 14 
market economy. As a result, reformative approaches were applied to the national planning 15 
system (Quang and Kammeier, 2002; Vu and McIntyre-Mills, 2008). In 2004, the Vietnamese 16 
government established a legal framework for the reform of the planning process. Recently, the 17 
new law on planning was issued in 2017. Despite these declared innovations, planning 18 
mechanisms in Vietnam still resemble the centralized model, according to which the central 19 
government controls all resources (Vu, 2008; Vu and McIntyre-Mills, 2008) of the local 20 
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10 
governments, such as mandatory powers, financial resources, political resources, and information 1 
resources. All planning is viewed as a process of implementing the planned investment of state 2 
resources, rather than as a means of guiding and controlling private development and investment 3 
into the public interest (Lawrie, 2000; Quang 2003). The planning methodology is essentially a 4 
top-down (target-setting) approach that does not start with concrete issues to be addressed 5 
(Poppe, 2004; Quang, 2003).  6 
In Vietnam, all planning efforts are considered to fall into one of these three categories: 7 
(1) socioeconomic development planning (policy and strategy), (2) sector development planning,8 
or (3) physical planning (giving spatial orientation to investment decisions) (Quang and9 
Kammeier, 2002; Quang, 2003) (Figure 3). Different relevant actors are involved in the10 
socioeconomic, sector, and physical plans at the planning levels (Figure 4).11 
12 
13 
Figure 3: The Structure of the Vietnamese Planning System 14 
(adapted from Quang Nguyen, 2003) 15 
3.2.1. Socioeconomic Development Planning 16 
At the national level, socioeconomic development plan is formulated and synthesized based on 17 
the sectoral, regional and provincial plans in line with the priority and orientation of national 18 
socioeconomic goals and objectives promulgated by the National Assembly (following the 19 
Party’s resolutions). Socioeconomic development planning has taken a dominant position in the 20 
Vietnamese planning system since the public sector represents the dominant investment sources 21 
(Quang 2002; Quang and Kammeier, 2002; Vu 2008). It also plays a strategic planning role since 22 
Page 11 of 34
https://mc04.manuscriptcentral.com/natureandspace
Environment and Planning E: Nature and Space
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
11 
its recommendations can be regarded as strategies. National socioeconomic planning has been 1 
prepared and coordinated at the central level by the Ministry of Planning and Investment (MPI) 2 
and submitted to the National Assembly for approval.  3 
At the provincial and district levels, the process of preparing and approving socioeconomic plans 4 
is similar to that followed at the national level. In principle, the provincial or district 5 
socioeconomic development plan must include plans of institutions and enterprises located in the 6 
province or district but under the direct management of central government (Quang, 2003; Vater, 7 
2001). The provincial Department of Planning and Investment (DPI) is responsible for 8 
formulating socioeconomic plans based on sectoral master plans at the provincial level. Then, 9 
provincial socioeconomic plan is submitted to Provincial People’s Committee (PPC) for 10 
approval. The district DPI is responsible for formulating and implementing socio-economic plan 11 
at the district level.  12 
3.2.2. Sector development planning 13 
Sector development plans are prepared by the line ministries and/or subordinated agencies to 14 
guide particular sectors’ development (i.e. forestry, mining industry) at the national and local 15 
levels. Ministries and subordinated agencies are designated to establish their professional sector 16 
plans based on the directions, strategies and targets provided by the central government (Quang 17 
2002; Vater, 2001). At sub-national levels, the preparation of sector plans is proceeded in a 18 
similar way to that followed at the national level, but the contents of plans are more limited 19 
within a certain province or district (MPI, 2000; Quang 2003; Vater, 2001). Provincial line 20 
departments under ministries and provincial DPI are responsible for preparing and implementing 21 
the provincial sector plans. At the district level, sector plans are formulated and implemented by 22 
district line departments. 23 
3.2.3. Physical planning 24 
Physical planning is an essential tool for the spatial arrangement of land uses in a region or city 25 
(Quang, 2002; 2003). It is important to understand that a region may consist of many provinces, 26 
many districts or of one province or district (Quang, 2002). In Vietnam, physical planning is not 27 
seen as a means of addressing urban social or physical problems, but is rather a process of 28 
allocation of state resources to meet specified targets (Quang, 2002; 2003; Quang and 29 
Kammeier, 2002). Thus, physical planning is claimed to be rigid and dependent on 30 
socioeconomic planning. Physical planning is classified into three linked categories: regional 31 
planning; general (master) physical planning, and detailed physical planning (Matsumura et al., 32 
2017; Quang, 2003). Physical planning is applicable to a given region or urban area for a period 33 
of 10–15 years and updated every five years. The Ministry of Construction (MOC) has the 34 
coordinating responsibility for preparing and conducting master physical plans for the class I and 35 
II urban areas and submitting them to the Prime Minister for approval. For the remaining urban 36 
areas, local Construction Departments (CDs) are designated to establish master physical plans 37 
and submit them to the PPC for approval. The main actors in detailed urban planning include the 38 
PPC and local CDs.  39 
In conclusion, despite the positive transition toward multi-sector market economy, the 40 
Vietnamese planning system still resembles the past centralized model in which all decisions are 41 
made by the central government. The main strength of the planning system is that all types of 42 
planning (socioeconomic, sector and physical) are prepared, at least theoretically, in a strong 43 
orientation toward the defined national goals and objectives (Quang, 2002; 2003; Vu and 44 
McIntyre-Mills, 2008). The requests for funding are submitted from the local to the central level. 45 
The central level (MPI) then coordinates and takes decisions which are communicated to the 46 
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12 
local level in the form of targets with an approved list of investment plans or projects (i.e. in 1 
socioeconomic and sector plans) (Quang 2002; 2003; Interview 14, 23, 27). 2 
However, under the condition of a market economy, this planning system is inappropriate and 3 
can cause serious risks to the credibility of planning and to the environment (Pierre, 2000). There 4 
is an ineffective coordination among the socioeconomic plans, sectoral plans and urban plans due 5 
to the absence of spatial concept in socioeconomic plans and lack of strategic orientations and 6 
priority settings in physical plans (Quang, 2002; 2003; Interview 14, 27, 28). Given that planning 7 
and investment are mainly decided by the state, there is limited participation of non-state 8 
(foreign, domestic private and community) sectors in the preparation of socioeconomic and 9 
urban plans which, consequently, has limited the feasibility and effectiveness of this planning 10 
tool under the conditions of the market economy (Quang 2002; 2003; Interview 14, 27). In 11 
addition, this hierarchical planning system has created less interest in cooperation between 12 
administrative units (e.g. provinces) since each province has its land use plan and funding 13 
resources allocated by the central government (Interview 14, 24, 27). This is a considerable 14 
obstacle to the implementation of inter-provincial planning or landscape planning in Vietnam. 15 
16 
17 
18 
19 
Note: 20 
- MPI: Ministry of Planning and Investment21 
- DPI: Department of Planning and Investment22 
- PPC: Provincial People’s Committee23 
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13 
- MOC: Ministry of Construction 1 
- CDs: Construction Departments2 
- DPC: District People’s Committee3 
4 
Figure 4: Main actors in the Vietnamese Planning System 5 
(adapted from Quang Nguyen 2003) 6 
3.3. Data Collection and Analysis 7 
This study is based on expert interviews and document analysis. First, we searched all published 8 
papers and project documents related to the Vietnamese planning system. The information on 9 
characteristics of the Vietnamese planning system was compiled from eight previous studies. 10 
The concept of landscape planning was investigated from textbooks and international published 11 
papers. Second, we collected project documents of the ECOLIME project from many sources, 12 
including the FFI library, the central Forest Protection Department, and the Cuc Phuong National 13 
Park, Pu Luong Nature Reserve, and Ngoc Son Ngo Luong Nature Reserve libraries. In total, 30 14 
documents of the ECOLIME project were collected, including project proposals, project 15 
completion reports, technical reports, progress reports, publications, unpublished reports, 16 
scientific articles, books, and informative documents. The extensive analysis of documents was 17 
conducted to better understand the purpose and motivation for the implementation of landscape 18 
planning activities in the Pu Luong Cuc Phuong landscape by the ECOLIME project.  19 
Third, we conducted 22 semi-structured interviews between November 2015 and February 2016, 20 
and six additional interviews (by email) between January and February 2018 (Appendix 1). 21 
Interviewees included various stakeholders involved in the ECOLIME project, such as 22 
researchers, governmental staffs, project staffs, and forest rangers of the nature reserves. In 23 
particular, we interviewed governmental staff members working for formal planning departments 24 
(MPI/DPI) to explore structure and functions of the Vietnamese planning system. In addition, 25 
planning researchers have been involved into our interviews to clarify the characteristics of the 26 
Vietnamese planning system. The selection of interviewees was based on their roles, knowledge 27 
and experience regarding the Vietnamese planning system and their participation in landscape 28 
planning activities in Pu Luong Cuc Phuong area. The interview questions focused on structure 29 
and functions of the Vietnamese planning system and the establishment of a landscape planning 30 
group in the study area. The interviews, lasting between 1 and 2 hours, were conducted in 31 
Vietnamese by a native researcher. All  the collected data was triangulated to ensure the 32 
reliability of data. Subsequently, a qualitative content analysis was conducted to analyze all of 33 
the documents and interviews (Neuman, 2005) for the purpose of testing our two hypotheses. 34 
We used stakeholder analysis, as described by Schmeer (1999), to identify the main stakeholders 35 
in the Vietnamese planning system and investigate their potential links and interests in landscape 36 
planning. The stakeholder analysis helped to identify the actors that should be involved and to 37 
shed light on the possible roles of different actors, as well as some of the opportunities and risks 38 
associated with involving these actors (Hermans, 2008). In this study, we used the collected data 39 
to assess the power of the stakeholders within the political system in Vietnam as being either 40 
high (+) or low (-), based on an analysis of power that considered three aspects: (1) legal 41 
decision-making right, (2) informal decision power, and (3) the main budget.  42 
43 
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14 
4. Results1 
4.1. Lack of a link between the concept of landscape planning and the 2 
Vietnamese planning system 3 
Because the Vietnamese planning system is separated into three categories (socioeconomic, 4 
sector, and physical plans), many differences exist between its characteristics and the concept of 5 
landscape planning (Table 1). Landscape planning is considered to be a means to reconcile the 6 
needs of the competing land uses and incorporate them into a landscape (Vanicek, 1974). 7 
Basically, landscape planning is created for the whole area, including the populated and 8 
unpopulated areas (von Haaren et al., 2008). Since landscape planning aims to reconcile different 9 
demands on land use, conservation and natural resource management, it is essential that the 10 
ecological, socio-cultural and economic values of the landscape are fully taken into account in 11 
planning and decision-making (De Groot, 2006). While landscape planning requires an 12 
integration of all plans and values within a specific landscape, there is a separation between the 13 
three planning types in the Vietnamese planning system. The Vietnamese socioeconomic 14 
development planning process is a dual and fragmented central process that concentrates 15 
decision-making at the central level (Poppe, 2004; Quang, 2002; 2003). The planning 16 
responsibilities between the different ministries (sector plans) are fragmented, and coordination 17 
by the MPI is difficult because the sectors compete against each other for financial resources 18 
(Poppe, 2004; Quang, 2003). In addition, the integration of sector plans into development plans 19 
is carried out superficially through consultation between ministries or line agencies at various 20 
levels, without the involvement of non-governmental stakeholders (Poppe, 2004; Vater, 2001). 21 
Priority setting (in socioeconomic plans) and the implementation of physical planning are 22 
separated and are therefore difficult to coordinate (Quang and Kammeier, 2002). 23 
Furthermore, because of the vertical structure of Vietnamese government and the top-down 24 
planning system, the implementation of coordination across and among sectors is a very difficult 25 
task (Vu 2008; Vu and McIntyre-Mills, 2008). Each agency is under a certain administration of 26 
its own sector and works independently of other agencies at the same horizontal level. Although 27 
planning and investment departments consult sector agencies when making overall development 28 
plans, such consultations are aimed at making plans rather than coordinating them (Vu and 29 
McIntyre-Mills, 2008). Little decision-making authority is delegated to lower governmental 30 
levels, since they have little independence in addressing issues without interference from the 31 
central government (Vu and McIntyre-Mills, 2008). As a result, local governments take a passive 32 
approach to capital resources, leading to a lack of linkage between budgeting and planning 33 
(Quang 2002; Vu and McIntyre-Mills, 2008). 34 
35 
Table 1: Differences between the concept of landscape planning 36 
and the Vietnamese planning system 37 
38 
Categories Characteristics of the Vietnamese 
planning system 
Concept of landscape planning 
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15 
Composition Planning system is separated into 
three types of planning 
(socioeconomic, sector, and physical) 
Landscape planning reconciles the needs 
of the competing land uses and 
incorporates them into a landscape 
(Vanicek, 1974) 
Planning 
approach 
Follows a top-down approach, 
according to which resource 
allocation is determined by the 
central authorities (Quang, 2003; Vu 
2008). 
Landscape planning is an activity 
requiring the cooperative effort of relevant 
stakeholders (Selman, 2006; Valencia-
Sandoval et al., 2010; Vroom, 1976). 
Participation Power is in the hands of a small 
group of the highest authorities of 
PPC and DPI (Vu and McIntyre-
Mills, 2008). 
The involvement of stakeholders and the 
public is essential for the acceptance and 
the success of a landscape plan (von 
Haaren, 2002). 
Integration of 
environmental 
issues 
Focus on developing infrastructure 
(Huong, 2006) and lack of 
incorporation of environmental issues 
into socioeconomic development 
plans in Vietnam (Sekhar, 2005, 
Vater, 2001). 
Landscape planning needs to be developed 
within the context of environmental 
planning (von Haaren, 2002). 
Role of 
planner 
Because the Vietnamese planning 
mechanism still resembles a 
centralized model, different planners 
do not need to work together and 
have low capacity on integrating the 
environment and development in 
Vietnam (Bass, 2009). 
Planners are familiar with implementation 
instruments and the instruments of 
cooperation, persuasion, and negotiation 
(von Haaren, 2002). 
1 
Landscape planning is considered a participatory activity that requires many cooperative efforts 2 
by relevant stakeholders (Selman, 2006; Valencia-Sandoval et al., 2010; Vroom, 1976). The 3 
communities and stakeholders should be involved in key planning processes, both actively (e.g. 4 
in participatory design or site management) and passively (e.g. by receiving information) 5 
(Selman, 2006). It has been shown that community engagement through the use of participatory 6 
landscape planning has become an effective tool to inform and impact local policy related to 7 
sustainable community development in rural Mexico (Valencia-Sandoval et al., 2010). 8 
In contrast to this approach, the planning system in Vietnam follows a top-down approach. The 9 
five-year socioeconomic development planning process reflects single-party top-down 10 
governance. Decisions concerning what to do and how are made by the central government. 11 
Local authorities (councilors and officers) do not make decisions about policies for their local 12 
areas alone; rather, they often look to the national government for guidance about what standard 13 
of service to provide, for ideas to imitate or to avoid, for ways to tackle common problems, and 14 
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for justifications or philosophies in particular strategies (Vu and McIntyre-Mills, 2008). When a 
plan has been issued by a higher governmental level, local governments have to strictly follow 
the plan. If there is any action outside the plan that relates to the higher-level decision-making 
authority, the local government needs to propose action to and wait for decisions from the higher 
governmental level (Vu and McIntyre-Mills, 2008). These factors pose a considerable challenge 
to linking the concept of landscape planning to the Vietnamese planning system. 
Despite the existence of an internal platform (among sectors and authority levels), the 
contribution of sector agencies and local authorities to the investment plans or projects which are 
formulated from the master socioeconomic development plans, is limited to providing opinions. 
Decisions on project identification and approval are made mainly by a small group of the 
highest-level authorities of the PPC and DPI (Quang 2002; Vu and McIntyre-Mills, 2008). The 
DPI does not share the power and responsibility for project identification and assessment with 
other departments (Vater 2001; Vu and McIntyre-Mills, 2008). Thus, while decision-making in 
the Vietnamese planning system rests in the hands of a small group of powerful stakeholders, 
landscape planning boosts the participation of all stakeholders. Research on landscape planning 
has demonstrated that the involvement of stakeholders and the public is essential for the 
acceptance and success of landscape planning projects (Luz, 2000; von Haaren, 2002). 
Moreover, improving communication skills of all participants in landscape planning is 
considered to be the core of guidelines for the implementation of landscape plans (Luz, 2000). 
However, this study has shown that the potential for the establishment of stakeholder 
participation in the Vietnamese planning system is very limited.  
The concept of landscape planning should be developed within environmental planning (von 
Haaren, 2002), whereas development plans in Vietnam emphasize the importance of economic 
growth and infrastructure development (MPI, 2000; Vater, 2001). Environmental considerations 
are not a priority in the Vietnamese planning system (Huong, 2006). Furthermore, there is a lack 
of incorporation of environmental issues into socioeconomic development plans in Vietnam 
(Sekhar, 2005). The competence of planners is also an important issue. In landscape planning, 
planners have to be familiar with methods of cooperation, persuasion, and negotiation (von 
Haaren, 2002). However, in Vietnam, because of the centralized planning approach, different 
planners do not need to work together and have low capacity on environment–development and 
poverty–environment issues, especially at the provincial level (Bass, 2009). Because of these 
significant differences, many obstacles for the integration of landscape planning into the 
Vietnamese planning system are inevitable.  
At the beginning of the project, the ECOLIME project recognized many existing challenges 
derived from the significant differences between the concept of landscape planning and the 
Vietnamese planning system (Interview 1, 2). In addition, since there was not a legal framework 
for regional or inter-provincial planning in Vietnam in the project time, the formulation of a 
formal authority for the Pu Luong Cuc Phuong region was far from an easy task (Overjero, 
2005). In order to tackle these challenges, a landscape planning group was established in 2005 as 
an important effort of the ECOLIME project to improve the stakeholders’ awareness and 
strengthen inter-provincial cooperation within Pu Luong Cuc Phuong landscape (Interview 1, 2, 
8). The task of landscape planning group was to help harmonizing the multiple interests and 
perspectives of the landscape as well as  promoting cooperation between the different 
stakeholders and the authorities responsible for the management of the karst ecosystem 
landscape. The intentions of the ECOLIME project in proposing and supporting the group were 
threefold. The first intention was to build the understanding and interest in integrated planning 
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processes, including different sectors. The second was to establish the concept of the landscape 
within the institutions of the three provinces and to establish recognition of the need for the 
provinces to plan for the landscape together. The third was to establish an institution that could 
achieve coordinated planning at the landscape level (Interviews 1, 3).  
Initially, the landscape planning group was successful in contributing to the development of 
some new cooperative agreements among different actors in the three provinces (Interviews 17, 
18, 20). Although, the management boards of the Pu Luong and Ngoc Son Ngo Luong nature 
reserves still cooperate in certain forest protection and management activities (Interviews 11, 
13), we observed that after the funding of the ECOLIME project expired, the implementation of 
these signed agreements largely vanished. 
With the support of the ECOLIME project, the landscape planning group has conducted five 
annual inter-provincial and many inter-district meetings to discuss and find solutions for general 
problems within the landscape, such as watershed management, biodiversity conservation, 
irrigation and environment pollution (FPD, 2006; 2007; Interview 1, 2). However, the group only 
identified these problems in the landscape; it did not achieve in arriving at solutions for these 
problems in practice (Interviews 1, 2, 19). In the discussions of the landscape planning group, 
several ideas were developed for the future development of the area (e.g. establishing a national 
park covering the whole landscape or creating a Man-and-Biosphere Reserve). Nevertheless, 
none of these ideas were implemented in practice due to weak commitment of the stakeholders 
and a lack of funding (Interview 1, 11, 12).  Furthermore, the landscape planning group had no 
mandate or force to produce legally binding advice to the provincial governments. In fact, the 
recommendations of the group were not successfully integrated into the socioeconomic and 
sector plans of the three provinces. Thus, our analysis showed that although the cooperation 
between some actors in the three provinces was improved by the activities of the landscape 
planning group, landscape planning could not be permanently implemented in the case study. 
Thus, the ECOLIME project failed in transforming the concept of landscape planning into 
practice because of the huge differences between the concept of landscape planning and the 
Vietnamese planning system. These huge differences could not be overcome by the creation of a 
landscape planning group. Thus, hypothesis 1 was supported. 
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4.2. Landscape planning lacks support from powerful allies 30 
In the Vietnamese planning system, the National Assembly and the Central Government (headed 31 
by the Prime Minister) are the most powerful actors in approving socioeconomic and sector 32 
plans. While the MPI is responsible for coordinating and preparing socioeconomic and sector 33 
plans, the preparation of general urban plans is the responsibility of the MOC. At the provincial 34 
level, the PPC makes decisions concerning the approval of provincial socioeconomic and sector 35 
plans. The DPI is tasked with assisting the PPC in formulating the provincial socioeconomic 36 
plans. The remaining actors (i.e. line ministries or line departments) assist by providing 37 
specialized knowledge and by implementing the approved plans.  38 
Because landscape planning is not integrated into the three types of planning in Vietnam, the 39 
issue of landscape planning does not meet the interests of the powerful actors in the country. At 40 
all levels, landscape planning is believed to make an important long-term contribution to the 41 
conservation of natural resources (von Haaren et al., 2008). Landscape planning not only 42 
addresses the narrower areas of particularly valuable protected sites, but also devises strategies 43 
for full coverage, sustainable conservation, and long-term development of nature and landscapes 44 
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(BfN, 2002). Nevertheless, in the Vietnamese planning system, the function of socioeconomic 
planning in MPI could be confused with the interest to promote investment and the task of 
physical planning by MOC would be prepared with the interest to optimize public investment 
projects (Lawrie, 2000). Since the powerful stakeholders in the Vietnamese planning system put 
economic development as the main priority, environmental considerations have not received the 
attention of Vietnamese planners (Table 2). We discovered that the actors in line ministries (i.e. 
the Ministry of Agriculture and Rural Development and the Ministry of Natural Resource and 
Environment) have interests in integrating environmental issues (including landscape planning) 
into their plans. However, they are not powerful actors in the Vietnamese planning system. As a 
result, the integration of landscape planning into the Vietnamese planning system is not of 
sufficiently strong interest to be implemented in practice.  
With the establishment of the landscape planning group in 2005, the ECOLIME project was 
expected to attract the support of powerful actors. However, under a centralized planning system, 
with all decisions made by the central government, powerful actors have no interest in 
cooperating within such a group (Interview 6, 12). This is because each province of Vietnam has 
its own land use plan and its allocated funds from central government. Moreover, powerful 
actors of a province could not influence decision-making of the neighboring provinces. This 
causes significant obstacles for maintaining the landscape planning group and its activities.  
The core members of this landscape planning group were the representatives of some leading 
institutions and departments of the three provinces and three protected areas of the mountain 
range, such as the PPC, the Forest Protection Department (FPD), the DPI, the Department of 
Natural Resource and Environment (DONRE), the Department of Agriculture and Rural 
Development (DARD), the Pu Luong Nature Reserve, the Ngoc Son Ngo Luong Nature Reserve, 
and the Cuc Phuong National Park.  
Furthermore, the different organizations working in Pu Luong Cuc Phuong have very different 
roles and responsibilities, and consequently, they do not share the same perspectives on the 
problems that exist in Pu Luong Cuc Phuong area (Huong, 2006). Different members of the 
group have different interests motivating their participation in the group. In the Pu Luong Cuc 
Phuong area, the PPCs and DPIs of the three provinces (Hoa Binh, Ninh Binh, and Thanh Hoa) 
are the most powerful actors in preparing and approving socioeconomic and sector plans. 
However, these actors prioritize economic development; they have little interest in landscape 
planning (Interviews 2, 3, 6). Moreover, each province has its own plan, which is approved by 
the PPCs. Thus, establishing a landscape plan that encompasses the plans of the three provinces 
did not receive the great interest from their powerful actors. The DARD and the DONRE of each 
of the three provinces had significant concerns about environmental issues and implementation 
of Agenda 21 in the Pu Luong Cuc Phuong area [Agenda 21 is an environmental agenda of the 
United Nations, which emanated from the Rio Earth Summit in 1992, and aims to establish a 
policy context for achieving sustainable development]. As an attachment to the mission of 
sustainable development and climate change, Vietnam’s government signed Agenda 21 at the 
Earth Summit in 1992 and Paris climate agreement at the 21st Conference of the Parties of the 
UNFCCC in Paris in 2015.  
The idea of landscape planning received considerable attention from representatives of DARD 
and DONRE of the three provinces. However, because the DARD and the DONRE are not 
powerful actors in the provincial planning system, they cannot incorporate landscape planning 
into the plans of the three provinces. Without a strong legal framework for landscape planning, 
the establishment of the landscape planning group was not successful in achieving the support of 
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19 
the powerful actors and making them allies in the endeavor of permanently establishing 1 
landscape planning. This led to the limited implementation of landscape planning in the Pu 2 
Luong Cuc Phuong landscape. Thus, although the establishment of the landscape planning group 3 
was supposed to obtain the support of powerful allies, it proved to be inapplicable in practice. 4 
This result clearly supports our hypothesis 2, which states that a lack of support by powerful 5 
allies led to the unsuccessful implementation of landscape planning in the Pu Luong Cuc Phuong 6 
area.  7 
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Table 2: Actors, their interests, and their potential link to landscape planning 1 
2 
Level Actors Level 
of 
Power 
Responsibility Potential link to landscape 
planning 
Interest in landscape 
planning 
National 
level 
National Assembly + - Approve socioeconomic
development plans at the
national level
- Prioritize economic
growth and infrastructure
development
No  
Central Government 
(Prime Minister) 
+ - Prepare socioeconomic
plans and submit them to
National Assembly for
approval
- Ensure sector plans by line
ministries and PPCs are
consistent with national
policy
- Approve general urban
plans
- Prioritize economic
growth and infrastructure
development
No  
Ministry of 
Planning and 
Investment 
+ - Coordinate and assist
government in preparing
socioeconomic and sector
development plans
- Promote investment
resources and economic
development
No  
Ministry of 
Construction 
+ - Prepare general urban
plans and submit them to the
government for approval
- Optimize public
investment projects
No  
Line Ministries (i.e. 
MARD, MONRE) 
- - Prepare master sector 
development plans for 
separated sectors 
- MONRE and MARD have
interests in environmental
issues (including landscape
Support for 
environmental issues 
and the landscape 
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planning) planning group 
Provincial 
level 
Provincial People's 
Committee 
+ - Formulate provincial
socioeconomic development
plans
- Prioritize economic and
infrastructure development
at the provincial level
No  
Department of 
Planning and 
Investment  
- - Assist PPC in formulating 
provincial socioeconomic 
development plans 
- Focus on economic
development objectives
No  
Department of 
Construction 
- - Set up, assess, and submit 
the urban plans for approval 
- Focus on investment plans
for urban areas
No  
Line provincial 
Department 
(DARD, DONRE) 
- - Prepare provincial-sector 
development plans 
- DONRE and DARD have
interests in environmental
issues at the provincial
level
Interest in 
environmental issues 
and the landscape 
planning group 
District 
level 
District People's 
Committee 
- - Formulate district 
socioeconomic development 
plans 
- Implement socioeconomic
development plans at the
district level
- Prioritize economic and
infrastructure development
at the district level
No  
District Department 
of Planning and 
Investment 
- - Assist District People's 
Committee in preparing 
socioeconomic development 
plans 
- Focus on economic
development objectives
No  
District line 
departments 
- - Prepare district sector 
plans 
- Implement district sector
plans at district level
- District DONRE and
DARD have interests in
environmental issues at the
district level
Interest in 
environmental 
protection and 
landscape planning 
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22 
Commune 
level 
Commune People's 
Committee and 
subordinated 
agencies 
-  Implement socioeconomic 
plan at commune level 
- Focus on economic
development at the
commune level
No  
Level of power: high (+); low (-)1 
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Previous research has shown that although landscape planning is a potential tool for regulating 
the relationship between humans and their environment, there have been many challenges in 
conducting landscape planning in practice (Lütz and Bastian, 2002; von Haaren, 2002). In our 
study, we focused on the aspect of scientific knowledge transfer of landscape planning concept 
in a developing country by using a new model of scientific knowledge transfer (RIU model). 
What we share with previous studies is that landscape planning has a scientific basis, focusing on 
the multi-functionality of the landscape (von Haaren, 2002). Moreover, landscape planning has 
also been proven to be ecologically relevant (Linehan and Gross, 1998). In this study, we use the 
RIU model of scientific knowledge transfer to examine the importance of integration sphere in 
the transmission of landscape planning concept to practice. Particularly, we delve deeply into 
two important criteria to conduct a professional integration, according to the RIU model, which 
include the relevance of scientific results to political processes and the support of powerful allies.  
Our empirical analysis showed that the concept of landscape planning is neither linked to the 
Vietnamese planning system nor supported by powerful allies. The ECOLIME project failed in 
its strategy to create an inter-provincial landscape planning group to establish landscape planning 
in the case study area. This group had no links to the Vietnamese planning system and could not 
achieve alliances in landscape planning in the Pu Luong Cuc Phuong area. As a result, the 
landscape planning group as well as landscape planning activities do not persist in the Pu Luong 
Cuc Phuong area. Thus, the application of the RIU model contributed to our understanding of the 
reasons for the failure of the ECOLIME project to transfer the innovative concept of landscape 
planning to an important conservation area of Vietnam. Based on the results of our study, we 
confirm the idea of STS that scientific knowledge transfer is only possible through bi-directional 
actions from science and practice (Braun and Kropp, 2010; Lidskog and Sundqvist, 2015; 
Sismondo, 2010). With the application of RIU model, we take additional steps to analyze these 
boundary spanning activities identified by the STS studies, which are called “integration” in the 
RIU model. Our analysis has shown that an increased emphasis should be put on the relevance of 
scientific knowledge to political processes and the support of powerful allies to produce a 
successful knowledge transfer in practice. 
From a perspective of fit and scale, we endorse the value of scale in finding solutions for 
environmental governance (Albert et al, 2017; Moss and Newig, 2010). Many works have 
suggested that adequate multi-level governance arrangements should be explored to improve the 
effectiveness of environmental policy through adapting the scale of governance to that of 
environmental problems (Albert et al., 2017; Newig and Fritsch, 2009). Our study reveals that 
the ECOLIME project did not succeed to solve the mismatch between the scale of the political–
administrative planning system and the ecological scale in Pu Luong Cuc Phuong area. Based on 
our research results, we suggest rethinking the presumption that adapting the scale of the 
political–administrative system to the scale of the ecosystem will solve the problems of misfit. In 
terms of achieving the spatial fit, it is often difficult to define the territorial boundaries of a 
natural resource, because of its complex interdependence with broader ecosystems (Moss, 2012; 
Young, 2005). As Fitzsimmons (1999) indicates, there are no generally accepted rules for 
ascribing boundaries to ecosystems. In addition, there is controversy over what constitutes an 
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appropriate size for a landscape planning unit (Selman, 2006). Some researchers have suggested 
that an area of several square kilometers is sufficient, while others have indicated that the region 
is the appropriate level (Selman, 2006). Furthermore, the understanding of an appropriate scale 
for the governance of environmental problems can differ among the different stakeholders 
involved (Juerges and Newig, 2015). Thus, opinions on the appropriate size of an ecosystem can 
differ and be context-dependent. This opens up decision space to choose between alternative 
ecosystem scales for landscape planning.  
Previous literature has also shown that giving the responsibility for solving cross-boundary 
problems to the higher level might be a common way of solving scale problems (Albert et al., 
24 
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2017). However, there has been an extensive body of literature addressing the issue of scale 10 
under the banner of the ‘politics of scale’, indicating that scale is socially produced and 11 
negotiated between interests in political processes (Engel-Di Mauro, 2009; Rangan and Kull, 12 
2009; Sayre, 2009). Thus, social construction of scale is very complex. Our research results have 13 
indicated that an increasing attention should be put into the understanding of political processes 14 
to find the compatible scale between ecosystem properties and institutional arrangements in 15 
particular countries. In the context of Vietnam, it is not easy to change the political process. 16 
Thus, we suggest that the political process is analyzed first and that the ecosystem scale that fits 17 
into the political process is then determined. In Vietnam, it is necessary to make small and 18 
incremental steps toward the desirable implementation of landscape planning. Future projects 19 
could consider implementing landscape planning within smaller ecological systems (e.g. ranging 20 
over only one province) because it might be easier to link landscape planning to the provincial 21 
planning system and achieve support from powerful provincial allies. If landscape planning 22 
elements are successfully implemented in one province, they may be expanded more 23 
successfully to other provinces. When the inter-province cooperation is improved, landscape 24 
planning may be integrated into the plans of various provinces or particular regions. This will 25 
require a sustainable funding resource within a long period (e.g. 10 years). However, it will be a 26 
significant challenge for conservation and development projects like the ECOLIME project.  27 
In addition, the formal concept of landscape planning goes beyond basic coordination. Thus, 28 
improvement in coordination is not sufficient to successfully implement the idea of landscape 29 
planning in developing countries like Vietnam. Instead of establishing independent landscape 30 
planning, we recommend that landscape planning elements should be integrated into a part of 31 
Vietnam’s existing planning system (e.g. infrastructure planning). In addition, making use of the 32 
informal interests of powerful actors in promoting landscape planning elements could be an 33 
additional strategy. For example, in the context of Vietnam, the central government would 34 
welcome landscape planning if it would legitimize reducing budgets for specific provinces. This 35 
could help landscape planning to obtain the support of powerful actors. In the case of successful 36 
knowledge transfer, landscape planning may contribute to the improvement of fit in 37 
environmental governance.  38 
The existing literature on politic of scale characterized scale as fluid and fixed (Brenner, 2001; 39 
Swyngedouw, 1997b) and being constantly defined and redefined in processes of re-scaling, 40 
which created a need for adaptation among the involved regions (Brown and Purcell, 2005; 41 
Green, 2016; Moss and Newig, 2010). This may be a window of opportunity opened in search of 42 
a compatible scale since political struggle is an ongoing process. In the case of Vietnam, the 43 
issue of a new planning law in 2017, entering into force in 2019, may provide a good opportunity 44 
to conduct landscape planning in the context of Vietnam. Further research on this issue is 45 
needed. Based on our research results, we suggest that scientists and planners should pay 46 
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The results of this study showed that the transmission of innovative scientific knowledge into 
practice is far from an easy task. Although the ECOLIME project involved many considerable 
efforts to transfer the idea of landscape planning to the conservation in the Pu Luong Cuc 
Phuong area, it ultimately did not succeed. Our analysis of the project, based on the RIU model 
as an analytical framework, showed that the reasons for the project’s failure in landscape 
planning activities stemmed from weak integration which derives from a lack of both a link to 
the Vietnamese political process and support from powerful Vietnamese actors. The ECOLIME 
project failed to establish a link between the scientific concept of landscape planning and the 
existing political process, and lacked permanent support of the powerful allies. The 
establishment of a landscape planning group was not a sufficient strategy for establishing such 
links and winning powerful allies. From a perspective of scientific knowledge transfer, our study 
has shown that a better understanding should be put into integration of innovative concepts in the 
scientific knowledge transfer process, creating a link to political process and winning powerful 
allies. Therefore, improving awareness of the need to integrate scientific concepts into the 
political process could help internationally funded projects such as the ECOLIME project be 
more successful in practice.  
In terms of scale and political ecology, the ECOLIME project did not succeed to solve the 
mismatch between an inter-provincial limestone ecosystem and the existing political system of 
Vietnam through the establishment of a landscape planning group among three provinces. Based 
on our results, we argue that the political process has to be taken as seriously as ecological 
properties in environmental governance. In general, it is not easy to change a political process to 
adapt the scale of relevant institutions to attributes of the ecosystem. This has been confirmed by 
Albert et al. (2017). Thus, our study suggests looking at the political process and at the properties 
of the ecosystem to identify the optimum scale for ecosystem governance. This endeavor 
requires the cooperation of natural and social scientists in identifying various options for solving 
scale mismatches that are compatible with the political system and the interests of powerful 
actors. In addition, the interests and power relations of local actors have to be taken into account 
in internationally funded projects that seek to establish landscape planning in developing 
countries. While this study focused on a case of Vietnam, the lessons learned regarding the better 
understanding of political system and the effective strategies of winning powerful allies can be 
transferred to landscape planning practice in developing countries where it is facing mismatches 
between the scale of the ecosystem and the institutional system.  
Taken together, our study emphasizes the importance of professional integration in achieving the 
successful transfer of scientific concepts into practice. Future research is needed to examine 
strategies for identifying governance scales that match the ecosystem and the political system. 
25 
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attention to both political processes and ecosystem properties to find appropriate solutions for 1 
solving scale mismatches in environmental governance.  2 
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Appendix: List of interviewees 1 
2 
Interview Affiliation
1 Manager of ECOLIME project 
2 Coordinator of landscape planning, FFI Vietnam 
3 Manager, FFI Vietnam (by email) 
4 Researcher, Institute of Geology and Mineral Resources 
5 Researcher, Institute of Geology and Mineral Resources 
6 Researcher, Ethnology Institute 
7 Researcher, Ethnology Institute 
8 Officer, FFI Vietnam 
9 Officer, FFI Vietnam 
10 Director, Hoa Binh FPD 
11 Director, PLNR 
12 Former Director, PLNR 
 13 Director, NSNLNR 
14 Researcher, UN-Habitat Vietnam (by email) 
15 Director of Nature Conservation Department  
16 Forest ranger, PLNR 
17 Forest ranger, PLNR 
18 Forest ranger, PLNR 
19 Forest ranger, NSNLNR 
20 Forest ranger, NSNLNR 
21 Forest ranger, Cuc Phuong National Park 
22 Forest ranger, Cuc Phuong National Park 
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27 
23 Officer, Ministry of Planning and Investment 
24 Officer, Ministry of Planning and Investment 
25 Officer, Department of Planning and Investment 
26 Officer, Department of Planning and Investment 
27 Researcher, Vietnam Institute for Development Strategies, 
Ministry of Planning and Investment 
28 Officer, Planning – Architecture Department, Ministry of 
Construction 
1 
2 
Notes: 3 
FFI: Fauna and Flora International 4 
UN-Habitat: United Nations Human Settlements Programme 5 
PLNR: Pu Luong Nature Reserve 6 
NSNLNR: Ngoc Son Ngo Luong Nature reserve 7 
FPD: Forest Protection Department 8 
9 
10 
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